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1. PURPOSE. - In order that the incidence of malaria 
may be held to an absolute minimum in the Panama Canal Department, 
it is necessary that adequate drainage be maintained. This is a 
most important factor in the success of a malaria control program. 
With a view to developing a complete and definitive drainage plan 
to the end that potential mosquito breeding areas may be eliminated 
permanently, a comprehensive drainage survey under the direction 
of the Department Surgeon, assisted by personnel of the Office of 
the Division Engineer, is being undertaken. This survey will 
include all the military posts and bases and adjacent territory 
in the Panama Canal Department. Recognition has: been taken of 
the fact that the closest coordination of drainage plans with those 
of The Panama Canal is necessary. Accordingly, that agency has 
been contacted with the purpose in mind of completely integrating 
the drainage facilities of the Army with those of that agency. 
Reports for definite areas, describing existing conditions, with 
recommendations for improvements therein, will be issued from 
time to time as the survey progresses. 


2. GENERAL PROCEDURE. a. Maps of all the posts, bases 
and outlying areas will be prepared on which will be indicated the 
existing drainage facilities differentiated in so far as practicable 
and necessary as to type and in the case of natural streams as to 
cover and pooling of water. 


b. A survey will then be accomplished to determine 
what work will be necessary, the work to be classified as to im- 
mediate need (IN), near future development (NFD) and long range 
development (LRD). 


‘ Where construction work other than the simplest 
ditching or filling is required, a topographic map of the area will 
be prepared. This map will be platted to a scale of 1" = 40' and 
where necessary will show contours at two (2) foot intervals, 
together with invert elevations of pipes, culverts, ditches and 
other pertinent drainage data. 


d. Where a drainage structure except of the most 
elementary character is proposed, a complete engineering design 
for it will be prepared. This design will show: 


(1) Drainage area in acres, classified as to 
surface characteristics. 


Gg 


(2) Design flow in cubic feet per second, 
computed from the area served and rain- 
fall data for that particular area on 
file at The Panama Canal. 


(3) Size, shape, grade and type of drainage 
structure proposed. 


(4) Capacity and velocity of flow in the 
structure. 


e. A plan and specification for. the work in suf- 
ficient detail for construction will be prepared. 


£.. During the period of construction an engineer- 
ing inspector will be assigned to the project to insure that the 
work is carried on in rigid compliance with the plane and specifi- 
cations. 


3. GENERAL DRAINAGE SPECIFICATIONS. a. The utmost 
care will be given to obtaining the maximum grades practicable to 
insure high velocities and minimum structural requirements. One 
half round invert tile will be laid to a minimum grade of 0.8% 
unless there is sufficient reason why such grade can not be obtain- 
ed. In general, velocities in pipes and culverts shall be not less 
than 3 feet per second when flowing one half full. Velocities in 
ditches shall be as high as practicable not to produce excessive 
erosion. 


b. In no case, except to avoid the construction 
of an inverted syphon for a sanitary sewer, will a pipe line or 
cable of any description be laid within the flow limits of the 
ditch. Such pipe lines or cables will be constructed below the 
flow lines of the ditch. Where it is necessary for a sanitary 
sewer to cross a ditch, the sewer shall be constructed of cast iron 
or "Transite" pipe as an initial step toward the elimination of sani- 
tary sewage from open drainage courses. In the construction of new 
ditches, when existing pipe lines or cables are encountered in the 
flow line of the proposed ditch, grades of such pipe lines or cables 
will be adjusted or the alighment or grade of the ditch revised 
to avoid interference with flow. Pipe lines or cables will not 
be laid through new or existing culverts. Twelve (12) inches 
will be the minimum diameter of any sewer conveying surface run- 
off. Where box culverts are installed, a definite, semi-circular 
channel will be formed through them, 


c. Entrance and outlets of culverts will be 
shaped and paved in so far as practicable to avoid "potholes" and 
standing pools of water. At junctions of ditches especial care 
will be taken that the junction is complete so that erosion will 
not occur, 


a: In the construction of buildings supported on 
piles or columns, the area beneath the building will be graded 
before the building is constructed to avoid subsequent pooling of 
water under the building. 
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4. SPECIFIC REPORT ON POST OF COROZAL ROZAL ( AREA NUMBER ONE). 

a. Area included. Post of Corozal and outlying 
area, bounded generally on the north by Corozal Hospital and €eme- 
tery, on the east by Albrook Field, on the south by Diablo Heights 
and on the west by The Panama Canal. Reference maps M.C. 1 and 
M.C. Re : ’ 


b. Drainage System No, 1. Originates about 800 
feet east of the Army Commissary in Corozal and discharges into 
the Canal just south of Diablo Heights. Main system designated as 
1, with branches designated as 1-A, 1-B, 1-C, etc., proceeding 
upstream. 


(1) Ditch 1. This ditch is an improved dirt 
channel from the Canal to the 6' x 4' culvert under Gaillard High- 
way and near the new cold storage plant. The daily tide reaches 
this culvert. Above the culvert the ditch is paved with one-half 
round invert tile to its termination in a subsoil drain. Recon- 
mendations are that: 


(a) The ditch be straightened and paved 
or piped from the 5' x 5' box culvert near the Canal to the 6' x 4! 
culvert near the cold storage plant. Part of this ditch is on 
‘Panama Canal property. (LRD). 


(b) A pipe in the flow line of the ditch 
approximately 100 feet upstream from the 6' x 4' culvert be remov- 
ed or the ditch grade be raised to clear this pipe which causes 
the ditch to silt trapping water at the outlet of the 2 - 18" pipes 
upstream. (NFD). 


(c) The adequacy of size of the 2 - 18*9- 
pipes be investigated as the flow area is out of proportion to 
other culverts in the system. Eliminate these pipes entirely, 
if practicable. (NFD). 3 


(d) The one-half round invert tile be 
completed at the outlet of the 24" culvert just below junction 
1-S and 1-T. (IN). 


(e) The grade of the one-half round in- 
vert tile at the entrance of the last mentioned culvert be adjust- 
ed to eliminate the 6" trap at this point. (IN). 


(£) The ditch slopes from the 6' x 4! 
culvert to the outlet of the 3' x 2' culvert under building 
282 be paved. (LRD). 


(2) Ditch 1-A. Improved dirt and tidal. 
Minor drainage. (Panama Canal property). Recommend periodic 
maintenance. 


(3) Ditches 1-B and 1-B-1 to 1-B-4. Improved 
dirt. Lower end tidal. Recommend new completely paved ditch from 
point just above intersection of 1-D with 1 along toe of fill and 
parking area to the area north of the parking area, Regrade 1-B 
from 1-B-1 to new ditch, 1-B-1, 1-B-2, 1-B-3, and 1-B-4 to discharge 
into new ditch. Construct sewer from new ditch to edge of engineer 
area along course of 1-B. Regrade 1-B from 1 to 1-B-l. All of 
above (IN). (Part of above on Panama Canal property). Complete 
fill between parking area and existing fill. (LRD) 


(4) Ditches 1-C and 1-D. Old ditch channel 
and tidal. (Panama Canal property). Recommend cleaning and in- 
stallation of one-half round invert tile for any part above the 
tidal level. (NFD). 


(5) Ditch 1-E. Complete one-half round in- 
vert tile to 1 and eliminate large "pothole" at intersection with 
1 (IN). Construct new one-half round invert tile ditch from 
l-E-1 to existing one-half round concrete at the corner of the 
Gon Tarleton Construction Building. (Panama Canal property) 

NFD). | 


(6) Sewers 1-F, 1-G, 1-1 and 1-J. All are 
sewers. Recommend reconditioning ends at intersection with 1 to 
prevent erosion and potholes and thorough reconditioning and clean- 
ing of inlets to these sewers. (IN). 


(7) Ditch 1-H. Recommend paving with one- 


half round concrete. (IN 


(8) Ditch 1-L. Recommend cleaning and recon- 
ditioning. (IN). 


(9) Ditch 1-M. Grass ditch. No change. 


(10) Sewer l-N. Sewer and one-half round 
invert tile. No change. 


(11) Ditch 1-P. Recommend paving with one- 
half round invert tile from 1 to highway and along highway to 
high point. (IN). 


(12) Diteh 1-Q. One-half round invert tile. 
No change. 


(13) Ditch 1-R. One-half round invert tile. 
Upper section very flat. Recommend survey to determine if grade 
can be increased. (NFD). Repair holes in lower section. (IN). 


(14) Ditches 1-S and 1-T. Paved and improved. 
No change. 


(15) Diteh 1-U. Dirt ditch with seepage, 
repair and pave with one-half round invert tile to NCO Club, 
IN). 


(16) Ditch 1-V. Seepage only. Replace with 
subsoil drain packed in gravel. (IN). 


(17) Ditch 1-X. Pave with one-half round 
invert tile to 1-U-1 then with subsoil drain. (IN). 


(18) Ditch 1-Y. Pave with one-half round in- 
vert tile. (IN). 


(19) Ditch 1-2. Pave with one-half round in- 
vert tile. (IN). 


(20) Ditch 1-Q-1. Repair and connect into. 1-Q. (IN) 


(21) Ditch 1-R-] and 1-R-2, Pave with one-half 
round invert tile. (IN). 


(22) Ditch 1-R-3. Replace with one-half round 
invert tile to 12" culvert under street. (LRD). ; 


(23) Ditches 1-U-1 and 1-U-3. Pave with one-half 
round invert tile. (IN). 


(24) Ditech 1-U-2. Install subsoil drain. (IN). 
(25) Ditch 1-Y-1. Install subsoil drain. (IN). 


(26) Ditch 1-Y-2. Pave with one-half round 
invert tile. (IN). 


(27) Ditch 152-1. No change. 


(28) Ditch 1-U-4. Complete with one-half round 
invert tile to 1-U. (LRD). | : 


(29) Miscellaneous items in area tributary to l. 


(a) Regrade areas south of road loop at 
rear of cold storage plant. Regrade large fill about 500 feet south- 


west of plant. (IN). 


(b) All pipes and ditches leading from 
ice plant area into ditch 1 to be completed definitely to water in 


this ditch. (IN). 


(¢) Eliminate algae producing water around 
bldg. 445. (IN). : 
(a4) Eliminate algae producing water around 
lumber stacks along ditch 1 in engineer area, (IN). 


(e) Regrade triangle occupied by "Pan Lock" 
builders and regrade short sections of one-half round concrete in 
this triangle. (IN). 
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(£) Biiminate constant pooling of water 
near intersection of railroad spur to cold storage plant with main 
lines. (IN). 


(g) Complete one-half round invert tile 
from drain near southwest corner of bldg 283. (IN). 


(h) Deepen and clean 2 minor drains into 
1 at a point about 30 feet below the 2 - 18"Zculverts. (IN) 


(i) Boiviest wash rack drain from near 
bldg 183 into 1-Q. (IN). 


(j) Clean inlet box and culvert at point 
60 feet west of bldg 284. (IN). 


(k) Install one-half round invert tile 
from swampy area about 70 feet east of bldg 282 into 1-R. (IN). 

(1) Install one-half round invert tile 
ren swampy area about 50 feet southwest of bldg 230 to 1-T-1. (IN). 


(m) Regrade area and drain into l-J the 
storage yards located around a point 350 feet west of bldg 283. (IN). 


(n) Reset where needed and complete to a 
definite water.course or sewer, ditches 1l-J-l, l-J-2, 1-J-3, 1-J-4 
and 1-J-5. (IN) e 


(o) Drain or cover valve box located near 
l-J about 400 feet from intersection with 1. (IN). 


i (p) Pave ditch 1-T-1 with one-half round 
invert tile. (IN). 


c. Drainage System No, 2. Ditch 2. Improved dirt. 
Tidal to 2-C. Recommend survey and regrading of ditches 2 to junction 


2-F, 2-C to junctin 2-C-2, 2-C-1 2-D and 2-E with a view to obtain- 
ing steeper grades in the upper reaches and tributaries. Regrade 
ditches above 2-F to discharge into new ditch proposed under 4 b 3, 
Regrade ditch 2-C above 2=C-2 and ditch 2-C<-2 to discharge into 
ditch 3. All of above (IN). (Part of above on Panama Canal property). 


! a. Drainage System No. 3. 


(1) Ditch 3. Improved dirt. Not subject to 
daily tide. Recommendations are that: 


(a) A new paved ditch or sewer be constructed 
from a point 500 feet above 3-C to near the end of the existing twin 
4' x 4' box culvert under Gaillard Highway on line 5. Flow line to 
be held low enough to drain same area as this culvert to permit 
future drainage into it if required. (IN). 


1/ 


(b) The two existing 8" culverts under the 
railroad near the Canal be replaced by a new culvert of adequate 
size. (IN). 


(¢) The existing ditch be regraded and paved 
or piped from the Canal to 3-A. (LRD). (Part Panama Canal). 


(d) The existing ditch be regraded and paved 
or piped from 3+A to Gaillard Highway. (IN). 


(2) Ditches 3-A, 3*b, 3-B-1 and 3-B-4 be regraded 
and paved, (NFD) 


(3) That a complete paved drainage system for the 
road to the radio transmitter station be constructed and that 
3-D be drained into this. (NFD). 


(4) That the entire area bounded by the Canal, the 
Ordnance Depot, Gaillard Highway and the Engineer Depot, and ditch 
1 be ditched with minor ditches to the main ditches and regraded 
as required to fill all ruts, holes, depressions, etc. (NFD). 


(5) Remove or reset to prevent trapping of water 
the two 12" culverts under an abandoned road about 50 feet west 
of bldg 34. (IN) 


(6) Fill large hole in road shoulder in front of 
bldg. 34. (IN).. 


(7) Regrade areas at west end of bldg 196 and back 
of bldg 34. (IN). 


(8) Connect small drainage pipe from back of bldg 
34 into sewer. (IN). 


(9) Drain seepage area at northwest ccrner of bldg 
34. This water may be due to a sewer leaking. (IN). 


(10) Repair ends of culvert in 3-E near southwest 
corner of bldg 196 (IN). 


(11) Clean 10" line immediately above last mention- 
ed culvert. (IN). Replace with one-half round concrete. (IRD). 


(12) Regrade 3-E-2 to obtain steeper grades, if 
practicable. (LRD). 


(13) Gravel or regrade around bldg 37 to avoid 
water pooling. (IN). 


(14) Provide drainage for water standing along 
north side of bldg 187. (IN). 


(15) Adjust grade on 3-F at subsoil drain between 
bldgs 44 and 83 to get complete drainage. (NFD). 
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(16) Pave 3-F with one-half round concrete between 
junction with 3-F-1 and the next 6" culvert, (IN). 


(17) Investigate 6" sections of 3-F to determine 
adequacy of size. (NFD). 


(18) Gnstall one-half round invert tile along east 
side Y Tames Highway from opposite Finance Office to bldg 
L9Ts (ER). 


e. Drainage System No. 4. 


(1) Ditch 4. Improved dirt. Daily tide does not 
inundate. Recommend lowering and replacement of existing 18" 
culvert which is trapping water in ditch. Culvert is now in de- 
teriorated condition. (IN). Regrade to 4-B to obtain definite flow. (IN). 


(2) Connect junction of 4 and 4-B with underground 
6' x 6' drain No. 5. This will permit a lower outfall point for 
4-B and 4 above this point. Regrade 4 and 4-B to eliminate water 
pooling. Connect 4 with ditch proposed under Adela. (IN). 


(3) Pave 4 above 4-B junction and 4-B with one-half 
round invert tile. (LRD). 


fi 2 Drainage System No. 5. 


(1) Drain 5. This drain is a box culvert from the 
Canal to Gaillard Highway and partly paved and partly one-half 
rouhd invert tile above that point. Recommendations: 


(a) Pave ditch slopes from 5-K to 5-L and 
from 5-V to 5-S. (NFD). 


(b) Reshape entrance floor of twin 4' x 4! 
culvert under Gaillard Highway to prevent pooling. (NFD). 


(c) Repair holes in bend near bldg 241. (IN). 


(d)' Reshape and regrade section from just 
above 5-N to 5-P to prevent pooling under culvert caused by pipe 
across flow line of ditch. (IN). 


(e) Construct new one-half round invert 
tile ditch from a point on 5 about 50 feet above 5-V junction 
north to the Corozal Hospital property line, then parallel to 
this property line to a point about 70 feet east of the end of 
the new building being constructed in this area. Construct 
intercepting ditch to 5-Q and 5-V and grade this area to the 
new ditches. (IN), Ditches 5-X ahd 5-Y will be extended to the 
new ditch. (IN). (Panama Canal property). 
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(f) Construct new one-half round invert tile 
ditch from a point on 5 about 300 feet above 5-R junction, ina 
northeasterly direction through a draw now impounding water to 
a point where the Corozal Hospital - Post of Corozal property 
line intersects the west ditch line of the Corozal - schliaies 
Highway . Connect wash rack drainage to ditch. (IN). 


(2) Ditech 5-B and tributaries. Recommendations. 


(a) Repair upper end of 24" culvert in 5-B 
under road to Ordnance Depot. (IN). 


(b) Construct new sewer or one-half round 
invert tile ditch from junction box now holding water located a 
few feet northwest of bldg 94 to roof drain around motor parts 
warehouse. (IN). 


(c) Complete roof drains from temporary 
warehouses "A", "B" and "Cc", (IN). 


(d) Install one-half round invert tile from 
road at north end of temporary warehouse "B", (IN). 


(e) Repair junction of 5-B with ditch 7-F. (IN). 


(3) Ditch 5-C and tributaries. Recommendations. 


(a) Complete with one-half round invert tile 
unpaved section of 5-C under building 26 and regrade upper section 
so that it will drain through culvert at corner of building 26. (IN). 


(b) Install one-half round invert tile on 
upper end of 5-C-1, with culvert under road and inlet box near 
corner of building 100. (IN). 


(c) Drain road loop around building 17 with 
one-half round invert tile and culverts into 5-C-2. (IN). 


(d) Regrade area between buildings 10 and 
oo (IN). 


(4) Ditch 5-E. Complete with one-half round invert 
tile to culvert. is 


(5) Ditch 5-F. Regrade to eliminate pockets. (IN). 


(6) Diteh 5-H and tributaries. Recommendations: 


(a) Install one-half round invert tile or sub- 
soil drain to seepage area 60 feet west of bldg 47. Fill ruts in 
this area, (IN). 


(b) Install subsoil drains to seepage areas 
in area about 200 feet west of bldg 47. (NFD). 
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(7) Ditch 5-J and tributaries. Recommendations. 


| (a) Reshapie: entrance to culvert in 5-J at 
intersection with 5 to avoid pooling. (NFD). 


(b) Repair holes in 5-J along entire section. (IN). 


(c) Lay new one-half round invert tile frou 
5-J to a seepage area in rear of bldg 113. (IN). 


(d) Deepen and lay new one-half pone invert 
tile in short: seepage ditches west of bldg 114. (IN). 


(e) Fill large holes west of tennis court 102. (IN). 


(£) Construct new one-half round Leset tile 
ditch from end of 5-J-2 to system of dirt ditches south of bldg 77. 
These ditches have no outlet except seepage or possible partially 
plugged subdrain. Complete this system of ditches with one-half 
round invert tile for those conveying storm water and with subsoil 
drains for those that are seepage ditches only. (NFD). 


(g) Pave slopes 5-J to 5-J-2. (LRD). 


* (8) Ditech 5-L and tributaries. Recommendations: 


(a) Straighten and pave 5-L from 5 to the 
recently . naheipda sed tile drain near the Albrook Field boundary. 
Suggest. direct route from 4' x 4’ twin culvert under Gaillard 
Highway to 2' x 4' culvert near bldg. 71. (LRD). 


(b) Repair several seepage holes in 5-L Riel 
opposite building 120 to end. (IN). 


(¢)) Complete roof drain from building 326 and 
connect a kitchen drain from it to the sewer. (IN). 


(d) Repair holes in bottom of 5-L-1 about 50 
| feet above junction with 5-L. (IN). 


(e) Entire ditch along north side of road in 
front of buildings 171, 1¥2, 144, 146 and 148 very flat, full of 
holes and pooling water. Replace with new one-half round invert 
tile. (NFD). : 


(£) Pave with one-half round invert tile new 
road ditches on | north side of road in rear of bldgs 144 and 146. 
(NFD). 

(g) Complete juntion of 5-L-2 with 5-L. (IN). 


(hb) Construct new one-half round invert tile 
ditch from area between bldgs 61 and 136 to 5-L. (IN). 
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(i) Construct new one-half round invert tile 
ditch from out-let of 2' x 4' culvert in 5-L along south side of 
road west to street intersection, (IN). 


(j) Construct new sewer from inlet of 2' x 4! 
culvert in 5-L along north side of road west to street intersection. 
(IN). 


fai (k) Repair ends of 2.5' x 5' culvert in 5-L-5. 
IN). 


(1) Complete with one-half round tile invert 
ditch 5-L-5-A. (IN). 


(m) Replace 5-L-5-B with new one-half round 
invert tile or subsoil drain. (IN). 


’ (n) Fill low area in V between 5-L and 5-L-6. 
(IN). 


(8) Provide roof drainage from bldg 149. (IN). 


(p) Replace 5-L-11 with one-half round invert 
tile and divert seepage area now drained by 5-L-6 into it. (IN). 


: (g) Regtade 5-L-8 to drain and repair junction 
with 5-L. (IN). 


(r) Replace 5-L-7*A and 5-L-7-D with one-half 
round invert tile and drain seepage area between them. (IN). 


(s) Deepen and regrade 5-L-7-B. (IN). 


(t) Repair holes in 5-L-7-C and complete with 
one-half round invert tile. (IN). 


(u) Replace with one-half round invert tile, 
5-L-9 system complete to the two 12" culverts in front of command- 
ing officer's quarters. (IN). 


(v) Lay new one-half round invert tile from 
&@ point in 5-L about 300 feet above 5-L-9 to a seepage area about 
100 feet southeast of the commanding officer's quarters. faire 


(w) Drain seepage area in V between 5-L and 
5-L-9 into 5-L with one-half round invert tile. (IN). 


(x) Drain seepage area near end of 5-L-10 into 

5-L. (IN). : | 

, (y) Regrade area around commanding offieer's 
quarters, (IN). 
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(9) Diteh 5-N. Pave slopes from 5 to next 24" 
culvert. ; 


(10) Ditch 5-R. Reshape upper end 2 - 24" cul- 


verts to prevent pooling. Install subsoil drain in seepage area 


near end of culvert. (IN). 


(11) Ditech 5-S. Eliminate holes formed by seepage 
water just above 48" @ culvert. Eliminate seepage area about 50 
feet southwest of theater with one-half round invert tile and sub- 
soil drains into 5-S. Eliminate water pooling around small pump- 
ing station at rear of theater by draining into 5-S. (IN). 


: eee (12) Ditch 5-S-1. Complete one-half round invert 
tile to next highway culvert. (IN). 


(13) Install one-half round invert tile and road 
culvert for road drainage ditches along east side of road to 
Albrook Field at a point about 500 feet west of the theater. 
Drain into 5-L. (NFD). 


(14) Fill large holes about 100 feet west of inlet 
of 2 - 24" culverts in 5-R. (IN). 


(15) Eliminate seepage holes around roof drain and 
regrade roof drain, mess hall, in front of new barracks. (IN). 


(16) Ditch 5-Z and tributaries. Recommendations: 
(a) Repair holes near junction with 5. (IN). 


(b) Reshape upper end of 2 = 24" § culverts 
to eliminate pooling. (IN). 


(c) Eliminate holes along side of 5-Z from 
last mentioned culvert to opposite bldg. 178. (IN). 


(d) Install one-half round invert tile in 
ditch 5-2-3, (NFD). 


(e) Straighten and pave slopes of 5-Z to 
5-2-3. (1Rv). | 


(17) Complete one-half round invert tile roof 
drains for building 24. (IN).. 


(18) Install roof drainage system for bldgs 242 
and 243. (IN). 


(19) Install one-half round invert tile from 5-Z 
to roof drain in barracks "M", (IN). 


20 


g. Drainage System No. 6. Recommendations: 


(1) Install one-half round invert tile for ditch 
6 to where culvert begins. (LED). 


(2) Install one-half round invert tile in ditch 
6-A. (LED). , 


h. Drainage System No. 7. 
(1). Ditch 7. Recommendations: 


(a) Install one-half round invert tile and 
stabilize slopes from Canal proper to 7-A. (IN). 


(b) Complete junctions of 7-B, 7+C, 7-D and 
7-E with 7 to eliminate potholes. (IN). 


(2) Ditch 7-A and tributaries. Recommendations: 


_ Install one-half round invert tile in 7-A-1, 
upper end of 7-A and 7-4-3, (IRD). 


(3) Ditch 7-E. Very flat grade. Regrade, relay- 
ing with one-half round invert tile. (IN). 


(4) Diteh 7-F and tributaries. Recommendations: 


(a) Complete one-half tound invert tile from 
7-F-1 to next 24" culvert. (IN). 


(b) Install one-half round invert tile around 
planing mill or otherwise eliminate dirt ditches. (IN). 


(¢) Complete one-half round invert tile along 
south side of bldg 227. (IN). 


(d) Regrade and replace as required with one- 
half round invert tile upper sections of 7-F-2 around bldg 224. (IN). 


° 


| (e) Extend 7-F-2-A with one-half round invert 
tile to drain area northwest of bldg 234. (IN). 


(f) Extend, regrade and complete with one-half 
round invert tile ditch 7-G. (IN). 3 


(g) Regrade and gravel area east of -planing 
mill, (IN). | 


: (h) Provide roof drainage for bldgs 288 and. 
289. (IN). 


(i) Regrade area west of bldgs 288 and 289.(IN). 
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(ij) Regrade area west of bldg 260. (IN). 


(k) Fill hole around fire hydrant east of 
bldg 258. (IN). : 


(1) Regrade area south of bldg 267. (IN). 
(m) Regrade area northwest of bldg 234. (IN). 


3 i. Drainage System. No. 8. 


Ditch No. 8. Install one-half round invert 
tile from Canal to upper end and connect in south end of roof 
drainage system for Quartermaster storehouse. (IN). 


j. Drainage tem No 
(1) Ditch 9. Recommendations: 


Gomplete paving slopes from 9-G to outlet of 
36" culvert near 9-J. (IN). 


(2) Ditch 9-C. Recommendations: 


(a) Pave with one-half round invert tile 
and extend Peon 9-C-l along the toe of the existing fill to a 
point about 300 feet north of the north end of the Quartermaster 
storehouse. (IN). 


(b) From the last mentioned point and a point 
west and about the midpoint of the quartermaster storehouse con- 
struct and pave with one-half round invert tile a new ditch, cutting 


it directly to the Canal about opposite the hardware storehouse. (IN). 


(3) Ditch 9-C-1. Replace with one-half round 
invert tile to a point at the toe of a proposed fill. (IN). Con- 
plete fill in aree north of hardware storehouse to form smooth 
toe line. (IRD) 


(4) Construct new one-half round invert tile 


ditch from 9 to toe of fill about half way between 9-C and 9-D 
and parallel to 9-D. (IN). 


- (5) Ditch 9-D. Regrade and install one-half 
round invert tile. (IN). 


(6) Ditch 9-E and tributaries, Recommendations: 


(a) Replace upper end of 9-E with one-half 
round invert tile. (IN). 


(>) Regrade and replace 9-E-1 with one- 
half round invert tile, (IN). 


(c) Regrade and replace 9-E-3 with one- 
half roupd invert tile. (IN). 


(7) Ditch 9-F. Fill and abandon. (IN) 


(8) Ditech 9-G. Fill between 9 and 9-E and install 
one-half round invert tile shoes 9-8, (im). 


(9) Ditch 9-H and tributaries. Fill 9-H between 
Qand 9-E, Fill 9-H-1 between 9 and 9-E and install one-half 


round invert tile above 9-E. (IN). 


* 


(10) Ditech 9-K, Replace with one-half round invert 
tile. (IN). 


(11) Lay new one-half round invert tile in ditch 
9-L. (IN). : nay 


(12) Lay new one-half round invert tile in ditch 
9-M. (IN). 


(13) Extend 9 with one-half round invert tile be- 
tween R.R. and laundry. (IN). 


(14) Regrade and gravel area between laundry and 
building 300. (IN). 


(15) Repair and regrade 9-P system to eliminate 
water at entrance to culverts. (IN). 


(16) Install inlet box or otherwise drain street 
intersection northwest of building 267. (IN) 


(17) Lay new one-half round invert tile from 9 
along old creek channel toward 10-A-1. (IN). 


k. Drainage System No. 10. 
(1) Diteh No. 10. Recommendations: 


(a) Remove 36" culvert at Canal bank. (LRD). 


(b) Regrade, straizhten and pave from 
Canal to Gaillard Highway. (IRD). (Part Panama Canal property). 


(2) Ditch 10-A and tributaries. Recommendations: 


Complete unpaved sections with one-half round 
invert tile. (IN). 


(3) Ditch 10-C. Pave with one+half round invert 
tile. (Panama Canal property. (IRD). 


(4) Ditch 10-D. Pave sides to culvert at Gaillard 
Highway. (Panama Canal property). (LRD). 
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(5) Ditches 10-D-1, 10-D-2 and 10-D-3. Pave 


sections not now paved with one-half round invert tile. (Panama 
Canal property). (NFD). 


(6) Ditch 10-E. Pave sides (Panama Canal property). 
(LRD). 


| (7) Ditch 10-E-1. Pave with one-half round invert 
tile from 10-E to first 20" culvert under access road. (IRD). 
Fill depressions in, eliminate 20" culvert and pave with one-half 
round invert tile section from 20" culvert under access road to 
end of bldg 251. (IN). 


(8) Fill depressions in ditches between bldgs 251 
and 182. (IN). 


(9) Regrade R.R. ditch alongside bldg 181. (IN). 


(10) Complete roof drain from fire and guardhouse 
to point of definite disposal. (NFD). 


(11) Regrade and pave with one-half round invert 


tile highway ditch on east side of Gaillard Highway from 10-E 
to opposite Quartermaster access road. (IN). 
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5. SPECIFIC REPORT ON COROZAL HOSPITAL - CEMETERY 
SECTION (AREA NO. 2). 


a. Area included. Corozal Hospital and Cemetery 
and outlying area. Reference Map - M.C. 3. 


b. Drainage System No. 5. 


(1) Ditches 5-N and 5-P have low spots about 
opposite ditch 5~X. Recommend diversion one-half round invert 
tile ditch and culvert from 5-N and 5-P to new ditch along prop- 
erty line proposed under 4 fle. (Panama Canal property). (ND). 


(2) Ditch 5-R and tributaries. 


(a) Repair and reshape 5-R from 2- 24," 
culverts to end. AOS Canal property.) (IN) 


(b) Straighten and pave with one-half 
round invert tile 5-R-1 to point now paved, 5-R-l-A and 5-R-1-B, 
Install subsoil drains in seepage areas at upper end of 5-R- teB, 
(Panama Canal property.) (IN). 


Y (c) Eliminate by subsurface drains, one- 
half round invert tile ad? or fill, swampy area in V between 
5-R-1 and 5-R-1l-A. (Panama Canal property). (IN). 


(3) Ditches 5-Q and 5-V. To be connected 
into new ditch proposed under 4 fle. 


(4) Ditch 5-X. Connect into ditch proposed 
under 5 lb, (Panama Canal property. ) (NFD). 


(5) Ditech 5-¥. Connect with one-half round 
invert tile into ditch proposed under 4 fle. (Panama Canal Prop- 
erty.) (IN). 


(c) Drainage System No, 10. 


(1) Ditch 10. Pave sides from Gaillard High- 
way to junction with 10-G. Repair, straighten and complete with 
one-half round invert tile from point about opposite dairy barn 
to 36" culvert under Clayton-Corozal Highway. (Panama Canal prop- 
erty.) (LRD). Install one-half round invert tile for 50 feet 
on each end of 36" culvert under Clayton-Corozal Highway. (Panama 
Canal property.) (NFD). Above the 36" culvert, ditch is well 
shaded and no development is thought necessary. Eliminate by the 
use of subsurface drains, one-half round invert tile and/ or fill, 
the swamp on the south side of the ditch about 200 feet above 10-J. 


(Panama Canal property.) (IN) 
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(2) Ditch 10-C and tributaries. 


{a) Pave upper end of 21" culvert to 
avoid pools. (Panama Canal property. ) (IN). 


(b) Install one-half round invert tile 
to permanently eliminate pooling in ditch 10-C-1. (Panama Canal 
property.) (IN). 


(3) Ditch 10-D and tributaries. 


(a) Complete about 50 feet of unpaved 
ditch in 10-D just above 6' x 6' culvert under Gaillard Highway 
and eliminate by the use of subsurface drains, one-half round 
invert tile and/or fill, the swampy area just west of culvert. 
(Panama Canal property.) (IN). 


(b) Complete about 50 feet of unpaved 
ditch in 10-D-3 just above 24" culvert under Gaillard Highway and 
eliminate by the use of subsurface drains, one-half round invert 
tile and/ or fill, the swampy area on both sides of ditch at this 
point. - (Panama Canal property.) (IN). 


(c) Install one-half round invert tile 
in ditch 10-D-4. (Panama Canal property). \(LRD). 


(ad) Install one-half round invert tile 
and culvert under road for ditch 10-D from junction with 10-D-5 
to end. (Panama Canal property.) (LRD). 


(4) Ditch 10-E. Pave end of and open to the 
subdrain the 12" culvert at junction with 10-E-1. Install remov- 
able one-half round invert tile over the top of the existing one- 
half round invert tile in 10-E from the last mentioned culvert up 
to and including the fence around the confinement area, This will 
prevent the continual clogging of this drain with leaves. (Panama 
Canal property.) (IN). 


(5) Ditch 10-G and tributaries. 


(a) Install one-half round invert tile 
- neigh sections of 10-G and 10-G-5. (Panama Canal property.) 
NFD). 


(b) Install one-half round invert tile 
t ie sections of 10-G-1 and 10-G-6,. (Panama Canal property.) 
LRD). 


(6) Ditch 10-J and tributaries. 


(a) Reshape to prevent peoling the outlet 
and inlet of the culvert in 10-J at the junction with 10-J-2, 
(Panama Canal property.) (IN). 


(b) Install one-half round invert tile 
in 10-J-2, (Panama Canal property.) (NFD). 
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(c) Drain with one-half round invert 
tile or subsoil drain and/or fill the old ditch channel in section 
of 10-J between junctions 10-J-3 and 10-J-4. Deepen and clean 
10-J for about 80 feet above 10-J-4 junction to eliminate large 
sunny pool. (Panama Canal property.) (IN). 


(ad) Straighten and install one-half 
round invert tile in 10-J from 10-J-4 to end of water, (Panama 
Canal property.) (LRD). 


(e) Fill holes, ruts, etc., in area 
northeast of 10-J-3 between junction with 10-J and 10-J=-3<A, 
Install one-half round invert tile in 10-J-3 between junction 
10-J=-3-A and 20" culvert. (Panama Canal property.) (IN). 


(£) Install one-half round invert tile 
in 10-J-3-B and in 10-J-3 from lower 20" culvert to a point about 
50 feet above upper 20" culvert. (Panama Canal property.) (NFD). 


(g) Install one-half round invert tile 
in 10-J-4 from junction with 10-J to end of water about one-half 
way from 10-J to the 18" culvert. (Panama Canal property.) (LRD). 


(h) Ditches 10-J=-5, 10-J-6 and 10-K 
are in well shaded areas and practically waterless. No improve- 
ment is thought necessary. 


(i) Clean and deepen 10-J-4 for about 
80 feet above junction with 10-J. (Panama Canal property.) (IN). 


(j) Install one-half round invert tile 
in 10-L from 24" culvert to top cf hill. (Panama Canal property.) 
(IN). 


(k) Fill all holes, ruts, etc., in old 
Corozal road between Corozal Cemetery and Clayton rock quarry. 
(Panama Canal property.) (IN). 


(1) O41 regularly the depression area 
located on the east side of Gaillard Highway about 1000 feet 
south of the Cardenas River. There apparently is no economically 
feasible method of eliminating this pool. A small automatic trash 
pump, connection into the ground water system, or a culvert con- 
structed under the Gaillard Highway and Panama Railroad are pos- 
sible solutions. 
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6. SPECIFIC REPORT ON ALBROOK FIELD (Area Number Three). 


@. Area included. Albrook Field and vicinity as 
indicated on accompanying maps, M.C. 4, M.C. 5 and M.C. 6. 


b. Drainage System No. 11 (Rio Maria Sala and 


tributaries). 


(1) Ditch 11 (Rio Maria Sala). 


(a) Improve channel and pave invert and 
side slopes from junction with 12 (Curundu River) to junction with 
11-G. Construct new completely paved ditch and culvert from 11-G 
to a point about 200 feet below 11-H along the general location 
indicated on Drwg. M.C. 4. Include new culvert under street. Old 
culverts and channel in this section to be used as overflow with 
bottom raised and sloped to completely drain during low tide. (LRD). 


(b) Pave invert and side slopes from the 
point 200 feet below 11-H to the 6' x 7' box culvert under the 
highway and just below junction with 11-S. Eliminate by a smooth 
bend the V at junction with 1]-P and 11-Q. (IN). 


(c) Pave invert and side slopes from the 
6! x 8' highway culvert to junction with 1]1-Z. (NFD). 


(d) Pave invert and side slopes from 
11-Z to next 30" culvert. (IN). 


(e) Complete junctions of the several 
pipes discharging into 11 on the east banks between junctions with 
12 and 11-G so that no potholes are formed in ground above Elev. 
6.0. (IN). 


(f) Recondition junction of 11 and 11-L 
to eliminate the pooling of water at this point. (IN). 


(2) Ditch 11-A, Pave with one-half round 
invert tile. (LRD). 


(3) Ditch 11-B. Install sterm sewer from 
junction with 1]1-B-1 to 18" culvert and complete fill over it. (IN). 
Install one-half round invert tile from 11 to 3-18" culverts under 
street. (LRD). 


(4) Ditch 11-C. Complete paving invert and 
side slopes from 11 to 24" culvert just above 11-C-5. (IN). 


(5) Ditch 11-C-1 and 11-C-2. Regrade to 
eliminate pooling at upper ends and pave with one-half round in- 
vert tile. (IN). 


(6) Diteh 11-C-3. Complete paving invert and 
slopes, (IN). ) 
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(7) Ditech 11-C-4. Pave with one-half round 
invert tile. (IN). 


(8) Ditch 1]-C-6. Install storm sewers and 
one-half round invert tile to junction with 11-C-6-A. Fill adja- 
cent area and replace with storm sewer of adequate size the 
existing blocked 8" culvert just below junction 11-C-6-A. (IN). 


(9) Ditch 11-D and tributaries. Clean 18" 
culvert at lower end. (IN) Install one-half round invert tile 
from 11-D to end of 11-D-1. (NFD). Install ong*half round in- 
vert tile from 11*D-1 to point on 11-D-l-A, 200 feet upstream — 
from l]l-Del, (NFD).. Install one-half round invert tile from 
ll-D-1-A to point on 11-D-l-A-1, 80 feet upstream from 1]-D-1-A,. 
(NFD)/ Clean and regrade 11-D if steeper grade can be obtained. 
(NFD). 


(10) Ditch 11-E. Complete paving invert and 
slopes from 11 to 30" culvert just above junction with 11-E-1. 
Repair-and clean upper section. Regrade if this fails to elimi- 
nate water pooling. (IN). 


{11) Ditch 11-E-1, Complete paving invert 
and slopes. (IN). 


(12) Ditch 11-F. Replace with road inlet box 
and sewer. (IN). 


(13) Diteh 11-G. This ditch is trapped a 
depth of one foot at the mouth of the 2 = 24" culverts at junction 
1i-G-5. This condition contributes to the continuous silting up 
of all the ditches immediately upstream from this point. A 12" 
sanitary sewer placed sguarely in front of one of the 24" culverts 
further aggreyates the situation. It is recommended that a new 
storm sewer be constructed from the mouth of the 2- 24" culverts 
across the ball diamond and in the rear of the temporary barracks 
to junction 11-G-6 with ditch 11-C. Should the section of 11-C 
from 11-C-5 to 11-C-6 be inadequate, or the invert elevation too 
high, extend the proposed ditch to junction 11-C-5. Inlet boxes 
should be installed and the section under the ball diamond and 
in rear of the temporary barracks should be laid with open joints 
packed in porous material with the ground surface of all the ad- 
jacent areas regraded to drain into the inlet boxes. Sub-surface 
drains should be installed as required to dry the seepage area in 
rear of the temporary barracks, The road drainage system at the 
Vs, about 500 feet southwest of the temporary barracks, should be 
completed with one-half round invert tile and drained into the 
proposed storm sewer. The end of the existing 12" sanitary sewer 
protruding into the 24" culvert should be removed and connected 
into the system 100 feet downstream from the entrance to the 
2- 24" culverts. As an alternate to the above proposal, an in- 
vestigation should be made to determine if the grade of the system 
above the 2 = 24" culverts can be raised to discharge into the 
culverts with satisfactory grades maintained upstream, As a second 
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alternative, the 2 existing 24" culverts may be replaced from 
their inlets to where they join the original 6' x 5' box culvert. 
Under any of the proposals, the pooling and seepage area in rear 
and to the sides of the temporary barracks should be eliminated, 
together with completing the road drainage system mentioned above, 
All of the above (IN) . From the 2 = 24" culverts at junction 
11-C-5 straighten and complete paving ditch with one-half round 
invert tile to junction 1]1-C-12. (IN). Pave side slopes of 

same section. (LRD). | 


(14) Ditch 11-G-4. Adjust grade to eliminate 
trap at lower end where this ditch enters the 24" culvert. (IN). 


(15) Ditch 11-G=-5. Straighten, regrade and 
install one-half round invert tile in this ditch and its tribu- 
taries. (IN). 


(16) Ditch 11-G=6. Complete one-half round 
invert tile in main ditch and to the street drainage system now 
spilling into it from NCO area. Install one-half round invert 
tile dm ditch 11-G-6-B. Install sub-soil drainage system as re- 
quired to eliminate pooling around the two springs near junction 
with 11-G-6-B and at the end of 11-G-6-A, All of above (IN). 


(17) Ditch 11-G-7, Clean and repair upper 
end. (IN). 


(18) Ditch 11-G-9. Straighten, regrade and 
install one-half round invert tile. (IN). 


(19) Ditch 11-G-10. Complete with sterm 
sewer and/or completely paved ditch from junction with 11-G 
to existing sewer at road junction about 1200 feet northeast of 
Albrook School. (IN). 


(20) Diteh 11-G+l0-A. Install one-half round 
invert tile from 11-G-10 to a point about 350 feet from junction 
11-G-10. Include the short feeder branches to this line, re- 
grade around outlet of culvert at upper end to eliminate pooling 
of water. (IN). Install half round invert tile for the remaind- 
er of this system. 


(21) Diteh 11-G-10-B, Install one-half round 
invert tile. (IN). 


(22) Ditch 11-Gell1. Complete 24" storm sewer 
to 11-G and finish back-filling ditch from 1]1-G to street. (IN). 


(23) Ditch 11-G-12. Straighten and pave in- 
vert and side slopes from 11-G to outdet of 36" culvert about 
200 feet above junction with 11-G-12-B. Complete upper end of 
11-G-12 with one-half round invert tile. (IN). 


(24) Ditehes 11-G-12-A, 11-G-12-A-1 and 
-G-12-A-l-4. Straighten and install one-half round invert tile. 
ay 
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(25) Ditch 11-G-12-B. Install one-half 
round invert tile to culvert about 100 feet above junction with 
11-G-12 and replace this culvert. (IN). Straighten and install 
one-half round invert tile in this ditch above the replaced cul- 
vert including the several short branches. (LRD). 


(26) Miscellaneous items in areas adjacent 
to ditches ll=-A to 11-G inclusive. 


(a) Install definite outlet with one- 
half round invert tile or storm sewer to eliminate pooling of 
water around ends of culvert under Gaillard Highway railroad 
res tiene at point about 500 feet east of new cold storage plant. 

IN). 


(b) Complete 6" sanitary dewer and fill 
large hole at a point about 150 feet east of the 12" culvert re- 
ferred to under (a) above. (IN). 


(ec) Install one-half round invert tile 
in upper end of 11-C-6-B. (LRD). 


_ (d) Regrade to eliminate several deep 
ruts, holes, depressions, etc., in the large V area between the 
upper end of ditch 11-A and the 11-C-6-B, 11-C-6-A system. Re- 
pair leaky hydrant in this area. (IN). 


(e) Fill old ruts about 100 feet north- 
west of junction of 11-C-1 with 11-C. (IN). 


(f) Fill and/or drain with one-half 
round invert tile large hole about 50 feet north of junction of 
ll-E with 11, (IN). 


(g) Cover open sanitary sewer manhole 
about 350 feet east of junction of 11-C-6 with 11-C. (IN). 


(h) Extend existing 12" culvert which 
discharges into a "pothole" about 120 feet west of junction of 
11-C-11 with 11-G to discharge to 11-C. (IN). 


(27) Ditches 11-H, 1]-J and 11-K. Install 
one-half round invert tile. (IN). 


(28) Ditch 11-L. Straighten and pave invert 
GR en slopes from junction with 11 to junction with 1]-L-11, 
LRD). 


(29) Ditch 11-L-2. Install one-half round 
invert tile from 11-L to end. (NFD). 


(30) Ditch 11-L-3. Install one-half round in- 
vert tile from ll-L to next culvert and regrade area around in- 
let to this culvert to avoid pooling. (IN). 
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(31) Ditch 11-L-4. Install one-half round 
invert tile and pave side slopes from junction with 11-L to 50 
feet upstream from 36" culvert. Drain with one-half round in- 
vert tile and/or fill areas on each side of 11-L-4 just above 
junction with 11-L. (IN). Complete ditch from the point 50 
feet above the culvert with one-half round invert tile to ex- 
isting paved secfhion further upstream. (LRD). 


(32) Ditch L<L=Jok, Install one-half 
round invert tile. (IN). 


(33) Ditch 11-L-4-B. Install one-half round 
invert tile. (LRD). ‘ 


(34) Ditch 11-L.5. Install one-half round 
invert tile from 11-L to next culvert. Above culvert install one- 
half round invert tile, sub-soil drains and/or fill as required 
to totally dry up the swampy area and existing dirt ditches for 
about 200 feet upstream from the culvert, 


(35) Ditch 1]-L-6. Install one-half round 
invert tile and pave side slopes from 1l1-L to the next 24" culvert. 
(NED). 


(36) Ditches 11-L-6-A and 11-L-6-A-1. Install 
one-half round invert tile to the two 12" culverts under road. (NFD). 


(37) Ditch 11-L-8. Install one-half round in- 
vert tile and pave side slopes from 11-L to junction 11-L-8-A, 
Install one-half round invert tile above junction 11-L-8-A and in 
ditch 11-L-8-B, (IN). 


(38) Ditch 11-L-9. Install one-half round in- 
vert from 11-L to next 24" culvert. (IN). Pave side slopes from 
1l-L to end. (NFD). 


(39) Ditch 11-L-10. Install one-half round 
invert tile from 11-L to 12" culvert under road. (IN). 


(40) Ditch 11- tcledl. Complete with one-half 
round invert tile to ll-L 


(41). Miscellaneous items in areas adjacent to 
ditches 11-H to 11-L inclusive: 


(a) Regrade to eliminate flat section 
and repair broken sections of the existing paved ditch through 
the company officers area. (IRD). 


(b) Repair and complete roof drainage 
system for Air Corps and Ordnance warehouse near bank of ditch 11 
between junctions 11-H and 11-K. (IN). 


(c) Eliminate seepage area northwest of 
the above mentioned Ordnance warehouse by the use of sub-surface 
drains and/or one-half round invert tile. (IN). 
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(ad) Eliminate extensive pooling of water 
in area ieeated about 500 feet west of junction of 11-L and 11 by 
the use of one-half round invert tile and fill. Fill large deep 
ruts about 200 feet south of this area. (IN). 


(e) Complete peak? Ltkad trench ‘ui 
around valve box located about 450 feet northeast of junction of 
11-L-3 with 11-L. Cover or drain the box. (IN). 


(f£) Install one-half round invert tile 
along west bank of road to storage tank located on hill west of 
the officers quarters area, (IRD). 


(g) Pave or riprap around end of 24" 
culvert located about 500 feet southwest of junction of 1l-L-7 
ons li-L. (IN). 


(42) Ditch 11-M. Install one-half round in- 
vant tile between its two junctions with 11. (IN). 


(43) Ditch 11-M-1 and tributaries. Regrade 
and install one-half round invert tile in this entire system. (IN). 


ie (44) Ditch 11-N. Clean. Regrade if required. 
(IN). 

| (45) Ditch 11-P. Regrade, and pave invert and 

7 side sieoes: resetting, if required, the 36" culvert under the 
taxiway about 300 feet above junction of 11-P-2 with 11-P. Entire 


area on both sides of section of 11-P above 36" culvert to be 
filled. (IN). 


(46) Ditches 11-P-1, 11-P-2 and 11-P-2-A, Ke- 
grade and install one-half round invert tile. Fill in this area 
as required to obtain drainage to the ditches. (IN). 


(47) Ditch 11-Q. Clean and repair. Regrade 
if this does not result in definite flow of water. Repair bridge 
over this ditch at a point about 300 feet below junction with 
11-Q-1 so that dirt falling from trucks crossing this bridge does 
not.fall into ditch. Install onerhalf round invert senate in ditch 
11-Q-1, 11-Q-1-A and 11-Q-2. (IN). 


| (48) Ditch 11-k. Regrade and install one-half 
round invert tile. (IN). 


(49) Complete junction with 11 and stabilize 
side slopes either by paving or with sod. (IN). 


(50) Ditches 11-T and 11-T-1. Regrade and 
install one-half round invert tile with culvert under the adjacent 
side road. (IN). 


(51) Ditches 11-U, 11-V and 11-W. Complete 
junctions with 11 and stabilize side slopes either with sod or 
pavement, (IN). 
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(52) Storm sewer 11-X. Complete junction with 
ik. © ¢BE). 


(53) Ditch 11-Y. Complete paving invert and 
side slopes from 11 to next 30" culvert. Install 50 feet of one- 
half round invert tile past upper end of existing paved ditch. (IN). 


(54) Ditch 11-Y-1. Eliminate seepage area on 
north side of ditch about 300 feet above junction with 11-Y by 
the use of sub-surface drains and one-half round invert tile. (IN). 


(55) Ditch 11-Y-3. Pave side slopes or stabi- 
lize with sod from inlet to the 2 - 18" culverts just above junc- 
tion with 11-Y to junction with 11-Y-3-Aa. (IN). 


(56) Ditch 11-Y-7. Eliminate seepage area 
near junction with 11-Y by the use of sub-surface drains and one- 
half round invert tile. (IN). 


(57) Ditech 11-Z. Pave invert and side slopes 
from junction with 11 to the culvert under the main highway 200 
feet above junction with 11-Z-9. (NFD). 


(58) Ditch 11-Z-1 and tributaries. Complete 
paving invert and side slopes. (IN). 


(59) Ditch 11-Z-2. Complete paving invert and 
side slopes from 11-Z to 11-2Z-2-a. (IN). 


(60) Ditch 11-Z-3. Pave invert and side slopes 
from 11-Z to junction with 11-Z-3-A. Install one-half round invert 
tile for 150 feet above junction with 11-Z3-A. (IN). Install one- 
half round invert tile from the 150 foot point to end of water in 
this ditch. (LRD). 

(61) Ditech 11-Z-4. Install one-half round 
invert tile. (IN). 


(62) Ditech 11-Z2-5. Install one-half round 
invert tile from 11-Z to next 24" culvert. (IN). 


(63) Ditech 11-Z-6. Install storm sewer or 
pave invert and side slopes from 11-Z to next 24" culvert. (IN). 
Install one-half round invert tile from 24" culvert to end. (NFD). 


(64) Ditch 11-Z-7. | Install one-half round in- 
vert tile from 11-Z to end. (NFD). 


(65) Ditch 11-2-8. Straighten, regrade and 
install one-half round invert tile from 11-Z to end. Regrade and 
fill adjacent area to drain to this ditch. (IN). 


(66) Ditch 11-Z-9. Pave invert and side slopes 
from 11-Z to next culvert under highway. (NFD). 
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(67) Miscellaneaous items in area adjacent 
or tributary to ditches ll-L to 11-Z inclusive: 


(a) Eliminate water pooling in the en- 
tire dake revetment area south of ditches 11 and 11-Q by the use 
of fill, one-half round invert tile ditches and culverts. (IN). 


(b) Fill large deep ruts in "Skeet" 
shooting area near ditch 11-M. (IN). 


(c) Install one-half round invert tile 
along south side of highway in front of bachelor quarters between 
ditches 11 and 11-Q-1-A. (IN). 


c. Draingge System No. 12 (Rio Curundu and tribu- 
taries). 


(1) Diteh 12 (Rio Curundu). 


(a) Pave invert and side slopes from 
junction with 11 to existing closed section just above junction 
with 12-E,. Construct access manholes in section from 12-E to 
12-G, (LRD). 


(b) Straighten and pave invert and side 
slopes from junction with 12-J to junction with 12-T. Before this 
is done a detailed hydraulic study is to be made to determine the 
required size of existing closed section from 12-J to near 12-E,. 
If inadequate this section is to be enlarged. (LD). ‘ 


(2) Ditch 12-a. Clean thoroughly. If this 
does not eliminate the pooling of water, regrade to a minimum 
grade of 0.3%. (IN). 


(3) Ditches 12-B and 12-C. Regrade and in- 
stall one-half round invert tile. (LRD). 


(4) Ditch 12-D. Remove sharp bend at junction 
with 12 and pave invert to a point 400 feet below junction with 
(-12-D-1. (LRD). Reverse flow of 12-D ditch proposed under 6-C-6 
and pave with one-half round invert tile. Above 12-D-2,°125D will 
be replaced by new paved ditch. (IN). 


(5) Ditches 12-D-1 and 12-D-2. Regrade and 
pave with one-half round invert tile, including the several short 
laterals in this area, (IN). 


(6) Construct new ditch with one-half round 
invert tile and concrete side slopes from a point in 12 about 50 
feet above 12-E along a line parallel to 12 D and about 60 feet 
in rear of line of plahe revetments to junction of 12-D with 
l2-D-2. Extend new paved ditch from this point along D to inter- 
section with 12-F. Entire plahe revetment area east of proposed 
ditch and low ground on both sides of ditch to be filled and drain- 
ed with one-half round invert tile to eliminate the extensive 
pooling of water in this area. (IN). 
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(7) Daiteh 12-F and tributaries. 


(a) From the point where the new paved 
ditch proposed under 6-C-6 intersects 12-F replace 12-F with new 
fully paved ditch to a point about 50 feet above junction with 
ditch 12-F-8. From the latter point construct new fully paved 
ditch to the 90° bend in 12-F about 120 feet below junction 
12-F-5. From the 90° point regrade 12-F and complete with one- 
(in) round invert tile to the 36" culvert 150 feet below 12-F-3, 

IN). ; 


(b) Ditches 12-F-3 and 12-F-A, Regrade 
and install one-half round invert tile. (IN). 


(c) Ditech 12-F-5, Install one-half 
round invert tile. (LRD). 


(d) From the 90 bend in 12-F about 
120 feet below 12-F-5 to the next 2 = 24" culverts, construct 
fully paved ditch. (IN). 


(e) Install one-half round invert tile 
in 12-F from 12-F-5 to 12-F-8. Kemove existing deterioratéd 
18" and 24" culverts in this section. Continue to tie into new 
paved ditch at point 50 feet above junction 12-F-8. (IN). 


(f) Ditch 12-F-7. Fill and abandon 
sections not replaced by new paved ditch. (IN). 


(g) Ditch 12-F-8. Install one-half 
round invert tile to end of existing paved section of 12-A. 


(h) Regrade ditch 12-F above its inter- 
section with the new ditch proposed under 6-C+6. (IN). 


(k) Deepen and regrade the several short 
branches into 12-F between 12-F-3 and l2-F-4. 


(8) Miscellaneous items in area adjacent or 
tributaries to ditches 12-A to 12-F inclusive. 


(a) Fill open water main ditch at a 
point about 400 feet southeast of junction of 12-E with 12. Cover 
or drain valve boxes and fill around them. (IN). 


(b) Fill and drain with one-half round 
invert tile the entire plane revetment area northwest of the Pan- 
American plane hanger. (IN). 


(c) Fill the low area adjacent to the 
west side of the Pan-American plane hangar. (IN). 


(9) Ditch 12-G. Straighten and pave invert 
and side slopes from 5' x 6' culvert under highway about 260 feet 
below junction 12-C-6 to the 36" culvert under highway about 500 
feet above junction 12-G-7. (NFD). 
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(10) Ditch 12-G-1. Regrade to eliminate pool- 
ing of water. (IN). 


(11) Ditch 12-G-3, Regrade to eliminate pool- 
ing of water. (IN). 


(12) Ditch 12-G-5. Clean and repair. Regrade 
_if’ this does not result in definite flow of water. (IN). 


(13) Ditech 12-G- 6 and 12-G- 7. Straighten and 
install one-half round invert tile. (IN). 


(14) Ditch 12-G-4-A. Pave invert and side slopes 
above junction with 12-G-4-A-2. If sufficient slope cannot be 
obtained, reverse flow to drain into 12-G-2, (IN). 


(15) Ditch 12-G-4-A-1. Install one-half round 


invert tile above junction with 12-G-4-A-l-A. (IRD), 
(16) Ditch 12-G-4-A-1-A. Install one-half round 


invert tile and/or storm sewer. (IN). 


(17) Ditech 12-G-4-A-2. Complete paving ditch 
between junction with 12-G-4-i4 and next 24" culvert. Replace one- 


half round invert tile between junctionswith 12-G-4-A-2-B and 
12-G~-4-A-2-C. Replace one-half round invert tile just above junction 
with 12-G-4-A-2-D, (IN). 


(18) Ditch 12-G-4-B. Install paved ditch and/or 
pik sewer for about QQ* feet above junction with 12-G-4. Install 
one-half round invert tile from this point to end of ditch on top 
of. Madd. CIR) 


(19) Ditch 12-G-4-B-1. Install one-half round ~ 
invert tile to junction with 12-G-4-B-1l-a and grade borrow pit on 
each side to drain to it. (IN). Install one-half round invert 
tile above junction with 12-G-4-B-1-A. (LRD). 


(20) Ditch 12-G-4-B-2. Install one-half round 
invert tile and connect in wash racks. (IN). 


(21) Ditch 12-G-4-B-2-A, Install one-half 
round invert tile. (LRD). : 


(22) Miscellaneous items in area adjacent or 
tributary to ditches 12-F to 12-G. 


(a) Eliminate by the use of fill the 
extensive water pooling in area between taxiway and ditch 12-G 
for about 1200 feet below junction of 12-C-2 with 12-G. (IN). 


(b) Install one-half round invert tile 
in road ditch in front of temporary barracks. (NFD). 


* Number illegible. 
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(c) Eliminate by the use of fill and/or 
one-half round invert tile the swampy area in the V between 12-G 
and 12-G-4. (IN). 


(d) Install one-half round invert tile 
in ditch 12-G-5-A. (NFD). 


(e) Install inlet box on barracks side 
of road and culvert to drain into upper end of 12-G-5-a. Install 
one-half round invert tile along both sides of highway in front 6f 
barracks. (IN). 


(f) Regrade area in V between 12-G-4 
and 12-G-4-A. (IN). 


(g) Drain air raid trench located about 
300 feet east of junction of 12-G-4-A and 12-G-4-A-1. (IN). 


(h) Regrade area around temporary build- 
ings at east end of air terminal area. (IN). 


(k) Fill and regrade area on both sides 
of 12 from east end of air terminal area to a point about 450 feet 
above junction of 12-G and 12. Fill to within 3 feet of top of 
box culvert and install one-half round invert tile along each side 
of box culvert wall, with the tile discharging into box culvert 
thnough tide gates. Connect the 2 - 24" sewers and the 2 - 12" 
sewers now discharging into this swamp from the Panama Canal area 
into the box culvert by the use of sewers. (IN). 


(23) Ditch 12-H. Clean and if this does not 
eliminate water pooling, regrade. (IN). 


(24) Ditch 12-J. Regrade and complete installa- 
tion of one-half round invert tile. (IN). 


(25) Ditch 12-J-1. Clean and investigate possi- 
bility of steepening grade. (IN). 


| (26) Ditch 12-J-2. Install one-half round 
invert tile. (IN). 


(27) Ditch 12-K. Complete junction with 12. (IN). 


(28) Ditch 12-L. Eliminate potholes at junction 
with 12. (IN). Install one-half round invert tile to next 18". 
culvert. (LRD). 


(29) Pave invert and side slopes from 12 to 
junction with 12-M~ . Install one-half round invert tile from 
latter point to junction with #2-M-4. Include short branch lat- 
eral and ditches into swampy area on west side of ditch. (IN). 
Install one-half round invert tile from junction with 12-M-4 
to end. (LED). 
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(30) Ditches 12-M-1, 12-M-2, 12-M- 12-M-4, 
12-M-§ and 12-M-6. Install one-half round invert tile. ; 
Regrade upper paved section of 12-M-3-a to eliminate pockets. (IN). 
ate one-half round invert tile in lower section of 12-M-3-a. 
LED). 


(31) Ditch 12-N. Straighten, raise grade and 
pave invert to drain into 12. (IN). 


(32) Ditch 12-P. Straighten, raise grade and 
pave invert to drain into 12. (IN). F 


(33) Ditches 12-P-1, 12-P-1-4 and 12-P-1-B. 
Install one-half round invert tile. (IN). 


(34) Ditch 12-P-2. Pave invert and side slopes 
from 12-P to next 30" culvert. 


(35) Ditchi12-Q. Install one-half round in- 


vert tile from 12 to junction with 12-Q-1. (IN). Install one- 


half round invert tile in the remainder of this system. (LRD). 


(36) Ditch 12-R. Install one-half round in- 
vert tile and regrade around ends of the two highway culverts at 
this point to eliminate pooling. (IN). 


(37) Install one-half round invert tile in 
unpaved section of highway ditches on north side of Gaillard 
Highway between air terminal and motor transportation Division 
buildings. (LRD). 


ad. Miscellaneous Improvements. 


(1) In all areas of Albrook Field and adja- 
cent territory not specifically covered by items in the forego- 
ing, landscaping is to be definitely completed, so that there 
will be left no permanent low areas, depressions, unfilled ditch- 
es (except air raid trenches), open pits around valve boxes and 
fire hydrants or deep ruts. (IN). 


(2) Local low places which collect and hold 
water in Albrook Field proper between runways and taxiways will 
be eliminated by the use of fill and/or sub-drains. (IN). 


(3) A house to house and building to build- 
ing survey of all of Albrook Field and adjacent territory will be 
accomplished with special emphasis on one-half round invert tile 
roof drainage, the survey to insure that: 


(a) The roof drainage system is entire- 
ly completed and carried to a point of. definite disposal. If the 
discharge is to a stream, the end point will be so completed as 
not to cause potholes and erosion in the ditch slopes or inverts. 
If discharge is on the ground or hillside, a small area will be 
paved at the end of the tile. (IN). 
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(b) ‘There will be no appreciable amount 
of water trapped in the drains. The drains will first be thorough- 
ly cleaned and if, after cleaning, the water remains in any drain 
) depth in excess of one-half inch, the drain will be regraded. 

IN). 


(4) Improve channel of the Curundu River 
west of the Panama Railroad culvert under Diable Road. This im- 
provement will consist of: 


(a) Removing rocks and other debris and 
obstructions in the channel between the outlet of the twin box 
culverts and the railroad trestle furbhermost downstream. (IN). 


(b) Removing the metal scrap and debris 
from the south slope of the drainage channel just below the 
trestles. (IN). 


(c) Deepening the channel itself to 
obtain a definite outlet to the Canal. (IN). 


(d) Removing fallen trees and any other 


serious obstructions between the twin culverts and the Canal. (IN). 
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7. SPECIFIC REPORT ON FORT CLAYTON (AREA NO, 4 ). 


a Area included - Fort Clayton and vicinity as 
indicated by accompanying Maps M.C. 7 and M.C. 8. 


por Drainage System No. 13. Install one-half 
round invert tile from elevation 6.0 on main ditch to outlet of 


ai," tay. under highway. Include all laterals above elevation 
6.0, (Dh. 


c. Drainage System No. 14. Install one-half 
round invert tile for this entire system from elevation 6.0 to 
the 24" culvert under the highway. (IN) 


d. Drainage System No. 15. 


(1) Ditech 15. Install one-half round invert 
tile from elevation 6.0 to a point 50 feet above 20" culvert un- 
der highway. Drain numerous pools and seepage areas on both 
sides of this ditch with one-half round invert tile. (IN). 


(2) Ditech 15-A. Install one-half round invert 
tile. (LED). 


(3) Diteh 15-B. Install one-half round 
invert tile. (IN). 


(4) Ditches 15-C, 15-D and 15-D-1. Combine 


insofar as practicable and install one-half round invert tile to 
end of water in each branch. (IN). 


c. Drainage System No, 16. 


(1) Diteh 16. In the section below junction 
with 16-A, repair holes in bottom of ditch; remove a temporary 
culvert which is pooling water and eliminate large water pools on 
each side of ditch by the use of fill and/or sub-soil drains. (IN). 


(2) Ditech 16-A. Install one-half round in- 
vert tile from junction with 16 to next culvert. (LRD). 


f. Drainage System No. 17. Install one-half 
round invert tile from elevation 6.0 to next 8" culvert. (IN). 


g. Drainage System No. 18. Clean, repair and 
recondition this system, installing subesoil drains in seepage 


areas at upper end. (IN). 


h. Drainage System No, 19. Install one-half 
round invert tile from the Cardenas River to the upper end and 
installa culvert under the highway. Install sub-surface drains 
to dry up the seepage area southwest of the rock crusher. Con- 
nect waste water from crusher area into this system. (IN). 
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i. Drainage System No, 20. 


(1). Ditech 20. Clean thoroughly and repair 
side walls. (IN). 


(2) Ditch 20-A. Clean and repair side walls. 
(IN). 


(3) Ditch 20-A-1. Install one-half round 
invert tile. (IN). 


(4) Ditech 20-C. Recondition around outlet 
of 15" culvert. Divert upper section into inlet of 15" culvert 
to prevent water from running across highway and install one- 
half round invert tile from this point to upper end. (IN). 


j. Drainage System No. 21. Install one-half round 
invert tile from **.er to foot of slope with laterals to adjacent 
low areas. (IN). 


k. Drainage System No. 22. Install one-half 
round invert tile from river to 30" culvert. (IN). 


Ls Drainage System No. 23. Install one-half 
eouad invert tile for entire system. (IN). 


m. Drainage System No. 24. Install one-half 
round invert tile. (LRD). 


n. Drainage System No. 25. 


(1) Ditch 25. Repair and replace invert 
tile and pave side slopes from river to outlet of main culvert 
under highway. Repair end of culvert to eliminaté pooling. (IN). 


' (2) Ditch 25-A. Clean and repair side walls. 
CIN}; 


(3) Ditch 25-B. Repair side walls. (IN). 


(4) Ditech 25-B-1. Install one-half round 
invert tile. (IN). 


Oo. Drainage System No. 26. Install onehalf 
round invert tile. (IN). 


p- Drainage System No. 27. Eliminate by the con- 
struction of a suitable drop connection, the large pothole at the 
intersection with the Cardenas River. (IN). Install one-half 
round invert tile in ditch 27. (NFD). : 


qg. Drainage System No. 28. 


(i) Ditch 28. Eliminate by the construction 
of a suitable drop connection the large pothole at the inter- 
section with the Cardenas River. (IN). 
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(2) Ditch 28-a. Install one-half round in- 
vert tile and install culvert under road to lumber yard. (IN). 


(3) Ditch 28-B. Stabilize side slopes with 
sod or paving. (IN). | 


r. Drainage System No. 29. 


(1) Ditch 29. Repair broken sections and | 
wash-outs in side walls and thoroughly clean from Cardenas River 
to junction with 29-N, (IN). Pave side slopes from Cardenas 
River to junction with 29-K, replacing the 15" culvert immediate- 
ly below junction with 29-F with culvert of adequate capacity. (LED). 
Install one-half round invert tile from point of existing paving 
just above junction with 29-N to end of water in ditch. (IRD). 


(2) Ditch 29-A, Install one-half round 
invert tile for 50 feet above junction with 29. (IN). 


(3) Ditech 29-B. Repair side walls. (IN). 


(4) Ditches 29-B-2 and 29-B-3, Install one- 
half round invert tile ..* each for 50 feet above junction with 
29-B. (IN). a 


(5) Diteh 29-C. Install one-half round ~ oe 
invert tile from point of existing paving to end of water. (IN). | 


(6) Ditch 29-D. Straighten and pave invert 
and side slopes from junction with 29 to next 36" culvert. Pave 
side slopes for 400 feet above junction with 29-D-1. Install 
one-half round invert tile from this latter point to end of ditch. 
(IN). 


(7) Ditch 29-F. Extend full length of valley 
and install one-half round. invert tile. (IN). 


(8) Ditch 29-G. Install one-half round in- 
vert tile from junction with 29 to 24" culvert. Replace 9" cul- 
vert under road. (IN). 


(9) Ditches 29-G-1 and 29-G-2. Install one- 
half round invert tile. 


(10) Diteh 29-H. Install one-half round 
invert tile. (IN). 


(11) Ditches 29-3, 29-J-1 and 29-J-2. Install 


one-half round invert tile with subsurface drains to eliminate 
seepage area at upper end of 29-J-2. (IN). | 


(12) Ditch 29-K. Repair side walls. (IN). 


(13) Ditch 29<Ktl. Install one-half round 
invert tile. (IN). ie 
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(14) Ditch 29-L. Repair side walls. (IN). 
(15) Ditch 29-L-1. Install one-half round 
invert tile. (IN). 
tile. (IN). 


(17) Ditch 29-N, Regrade to eliminate pools 
of water, (IN). : 


S. Drainage System No. 30. Install one-half 
round invert tile from Cardenas River to 20" culvert. (IN). 


t. Drainage System No. 31, 
(1) Diteh 31. Install one-half round invert 


(16) Diteh 29-M. Install one-half round invert 
| 
| 


| tile.’ (IN). 


(2) Ditech 31-A. Install one-half round in- 
vert tile and install new culvert under road, Extend with one- 
half round invert tile to ditch 31. (NFD). 


| (3) Ditéhes 31-B and 31-C. Install one-half 
round invert tile. (IN). | 


(4) Ditch 31-D,. Install one-half round invert 
tile. (NFD). 


ue Drainage Systems Nos. 32, 33, 34, 35, 36, 37 
and 39. Install one-half round invert tile. Include all tribu- 
taries, (Panama Canal property). (IN). 


v. Drainage System No, 41. 
(1) Diteh Al. 


(a) Straighten and pave invert and side - 
Sap a glu slopes from Rio Grande to culvert. 
under Panama Railroad. (Panama 
Canal property). (LRD). 


(bo) Eliminate large erosion pool at out- 
let of culvert under Panama Railroad. 
(Panama Canal property). (NFD). 


(c) Finish paving invert and pave side 
slopes from junction with 41-F to 
junction with 41-G. (IN). 


(2) Ditch 41-4. Install one-half round invert 
tile. (Panama Canal property). (IN). 


' : (3) Ditch 41-B. Recondition culvert end at 
a junction with 41-B-1. (IN). Pave side slopes above juntion with 
41-B-1. (NFD). | 
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(4) Ditch 41-D, Install one-half round invert 
tile from inlet to 36" culvert at a point about 200 feet below 
junction with 41-D-5 to a point 200 feet above junction with 
41-D-5,. (IN). 


(5) Ditch 41-D-1. Install one-half round 
invert tile. (NFD). 


(6) Ditech 41-D-2. Pave invert and side 
slopes to a point about 300 feet below junction with 41-D-2-A, 
Install .one-half round invert tile from this point to outlet 
of 24" culvert, together with sub-soil drain to seepage areas 
near this section. (IN). 


(7) Diteh 41-D-2-A. Install one-half round 
invert tile. (IN). | 


(8) Ditch 41-D-4. Install one-half round 
invert tile from junction with 41-D-4-D to junction with 41-D-4-E. 
(IN). Remove and enlarge culvert located about 250 feet above~ 
junction with 41-D-4-a. (IN). Pave side slopes from junction 
with 41-D-4-A, to junction with 41-D-4-D. (LRD). 


(9) Ditch 41-D-4-B. Install one-half round 
invert tile. (IN). 


(10) Ditch 41-D-4-D. Pave side slopes from 
junction with 4l-D-4 to next 18" culvert. Install one-half 


round invert tile above 18" culvert. (LKD). 


w. Drainage System No. 42. 


(1) ‘Ditch 42. 


(a) Straighten and pave invert and side 
slopes from Rio Grande to culvert 
under Panama Railroad. (Panama 
Canal property). (LED). 


(b) Recondition outlet of culvert under 
Panama Railroad, (Panama Canal 
property). (IN). 


(c) Install one-half round invert tile 


from culvert-inlet under detention 
dike to junction with 42-L. (IN). 


Fh Ditch 42-4. Complete installing one~ 
half nani invert tile. (IN). (Panama Canal property). 


* (3) Ditech 42-B. Install one-half round in- 
vert tile. (NFD). 


(4) Ditch 42-B-1. Straighten and install 
one-half round invert tile. (.*%). 
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(5) Ditch 42-C. Install one-half round 
invert tile. (NFD). 


(6) Ditch 42-D and 42-D-1. Install one-half 


round invert tile with sub-soil drains into major seepage areas. ‘ 
(NFD). ii 


(7) Ditch 42-E. Stabilize both siderslopes 
and install sub-soil drains into major seepage areas. (IN). 


(8) Ditch 42-E-1. Install one-half round 


invert tile with sub-soil drains into major seepage areas. (IN). 
/ 


(9) Ditech 42-F. Install one-half round 
invert tile and pave side slopes. (IN). | 


(10) Ditch 42-G. Install one-half round 


invert tile including the several tributaries now pooling water. 


(IN). 


| (11) Ditch 42-H. Install one-half round 
invert tile for 100 feet above junction with 42. (IN). | 


(12) Ditch 42-J, Install one-half round 
invert tile. (IN). 


(13) Ditch 42-K. Install one-half round 
invert tile for 200 feet above junction with 42. 


x. Miscellaneous items in Clayton Area. 


(1) Open the buried end of 24" culvert under 
river road about 150 feet from junction with Gaillard Highway. 
Extend dirt ditch to inlet of this Gulvert to drain an area about 
100 feet east of inlet. (IN). 


(2) Construct culvert under River Road at a 
point about 500 feet from intersection with Gaillard Highway. 
Extend with one-half round invert tile to *%.er (ERD) 


(3) Drain or fill large hole in Clayton gar- 
dens about 450 feet northeast of end of ditch 23. (IN). 


(4) Regrade borrow pit to drain and remove 
road ditch obstruction at a point along the north side of River 


Road about 200 feet from the bridge across the Cardenas River. (IN). 


(5) Drain by the use of one-half round invert 


tile the swamp located about 100 feet southeast of ditch 25-A. (IN) 


(6) Fill extensive and deep ruts in temporary 
road through north end of Clayton gardens. (IN). 


(7) Fill extensive low areas now pooling 
water located in warehouse and lumber storage area located on the 
south side of hospital road about 450 feet northeast of junction 
of ditch 29 and 29-B., (IN). 


**Tllegible 58 


(8) Fill low areas north of NCO quarters 
for Clayton Hospital. (IN). 


(9) Drain by the use of one-half round invert 
bite the swamp located northeast of the end of ditch 31. (IN). 


(10) Install one-half round invert tile along 
west side of road through the low cost housing area to drain into the 
24" culvert in ditch 30. (IN). 


(11) Drain by the use of one-half round invert 
tile the extensive swamp located northwest of ditch 29 about 400 
feet down stream from junction of 29 and 29-B, (IN). 


(12) Drain by the use of one-half round invert 
tile the swampy area located near the point at which ditch 29 
emerges from the 15" culvert under the officers! quarters area. (IN). 


(13) Regrade area around water tank to elimi- 
nate pooling of water. (IN). 


(14) Regrade contractor's area located about 
ai feet northwest of junction 41-D-4 and 41-D-4-B. (IN). 


(15) Eliminate pooling around ends of 2! x 3! 
culvert in 41-D-4 at junction with 41-D-4-A. (IN). 


(16) Fill low area now pooling water located 
about 350 feet west of junction of 41-D and 41-D-5. (IN). 
| (17) Complete filling and sodding of the Coast 
Artillery quadrangle to eliminate all water pooling. (IN). 


(18) Connect in car wash drain for Infantry 
stable area with a pipe and install one-half round invert tile 
along toe of slopes to the Cardenas River. (IN). 


(19) Construct splash plate under end of one- 
half niand tile drainabout 150 feet north of Gaillard Highway 
bridge over the Cardenas River. (IN). 


(20) Clean and recondition end of ditch 33 
between ‘Rio Grande and first culvert. Regrade upper section of 
ditch 38 to eliminate pockets. Install one-half round invert 
tile in ditch 38-A.(IN{Lower end of ditch 38 on Panama Canal 


property). 


(21) Install one-half round invert tile in 
- upper section of ditch 40 to drain into existing rock drain. 
(IN). (Panama Canal property). 


(22) Drain by the use of one-half round invert 
tile the extensive water .**ling between ditches 16 and 17. Fill 
around two sewer manholes in this same area. (IN). 


(23) Fill around sewer manhole between ditches 
21 ana 22, (IN). af 
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(24) Fill all ruts in temporary road along 
foot of slope paralleling Muir Ave. (IN). 


(25) Fill extensive and deep ruts in the 
several roads to smoke pots and outpost positions in the area 
between ditch 42 and the new bridge across the Canal. (IN). 
(Panama Canal property). 


(26) Drain by the use of one-half round 
invert tile extensive swamps for approximately 200 feet on both 
sides of ditch 29 from junction with 29-G to junction with 
29-N. (LD). 


(27) Extend dirt ditch around upper side of 
barrage balloon area to drain into ditch 42-E-1. Install one- 
half round invert tile in entire system. (IN). 


y- Miscellaneous Improvements. 


(1) In all the areas of Clayton, not specif- 
ically covered by items in the foregoing, landscaping is to be 
definitely completed so that there will Femain no permanent low 
areas, depressions, unfilled ditches (except air raid trenches), 
open pits around valve boxes and fire hydrants or deep ruts. (IN). 


(2) A house to house and building to building 
survey is to be accomplished with special emphasis on one-half 
round invert tile roof drainage, the survey to insure that: 


(a) The roof drainage system is entirely 
completed and carried to a point of definite disposal. If the | 
disposal is to a stream, the end point is to be completed so as 
not to cause potholes or erosions in the ditch slopes or inverts. 
If discharge is on the ground or hillside, a small area is to be 
paved at the end of the tile. 


(b) There will be no appreciable amount 
of water trapped in the drains. The drains will first be thor- 
oughly cleaned and if after cleaning water remains in any drains 
in excess of one-half inch, the drain will be regraded. (IN). 


(3) Straighten the Cardenas River at points 


opposite ditches 19 and 24, filling the old river channel and 
extending existing ditches to the new channel. (LRD). . 
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8. SPECIFIC REPORT ON OUTLYING AREA (AREA NO, 5). 


a. Area included. Territory on both sides of 
engine test road, Albrook-Clayton road, Corozal - Clayton road, 
Albrook magazine road and vicinities of dispersion warehouses. 
and Clayton Hospital, all as shown on accompanying Map M.C. 9. 


b. Drainage system No. 11. (Continued from 
Albrook Field Maps M.C. 4, M.C. 5 and M.C. 6.). 


(1) Ditch 11-G. Straighten and pave invert 
and side slopes from junction with 11-G-12. to end. Install 
one-half round invert tile in all tributaries above 1-G-16. (LRD) 
Improve the flow characteristics of this last mentioned section 
by Simple regrading and removing various obstructions from 
channels. Avoid the destruction of shade. (IN). 


(2) Ditches 11-G-1 11-G-14, 11-G-1 11-G-16 
and 11-G-16-A. Install one-half round invert tile. (IN). 


(3) Diteh 11-L. Straighten and pave invert 
and side slopes from Junction with ll-L-11 to junction with 11-L-12, 
(LRD). Improve the flow characteristics of this last mentioned section by 
simple regrading and removing various obstructions from channels. 
Avoid the destruction of shade. (IN). Pave invert from junction 
with ll-L-12 to a point 50 feet upstream from Albrook magazine 
road and from a point 100 feet below the 6' x 5' culvert under 
Albrook-Clayton Highway to a point 100 feet above junctlion with 
ll-L-14. (IN). Pave remainder of invert from junction with 
1i-L-12 to end and pave the side slopes of this entire section. 
(LRD). Improve the flow characteristics of this last mentioned 
section by simphe regrading and removing various obstructions from 
channels. Avoid the destruction of shade. (IN) 


(4) Ditches 11-L-12 and 11-L-12-A. Install 
one-half round invert tile. (IN). 


(5) Ditch 11-L-13. Install one-half round 
invert tile from junction with ll-L to a point 100 feet above 
junction with 11-L-13-a, (IN). 


(6) . Ditech 11-L-13-A. Install one-half round 
invert tile for 50 feet above junction with 11-L-13. (IN). 


(7) Ditech 11-L-14. Straighten and install 
one-half round invert tile from junction with 1ll-L to a point 
100 feet above junction with 11-L-14-D. (IN). 


(8) Ditches 11-L-14-C and 11-L-14-D. Install 
one-half round invert tile . CIN). 


(9) Diteh 11-2. Install one-half round invert 
tile from 24" culvert under highway and about 300 feet above junc- 
tion with 11-Z-9 to junction with 11-Z-11. (NFD) Above this point 
stream is well shaded but is characterized by extensive pooling. 
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Install one-half round invert tile from junction with 11-Z-1l to 
end of water. (LRD). Improve the flow characteristics of this 
last mentioned section by simple regrading and removing various 
obstructions from channels. Avoid the destruction of shade. (IN). 


(10). Diteh 11-Z-9. Install one-half round 
invert tile for 100 feet above *2" culvert under Albrook-Clayton 
Road. (NFD). Above this point, stream is well shaded but has 
pooling characteristics. Install one-half round invert from the 
100 fect point to end of water, (LRD). Improve the flow charact- 
eristics of this last mentioned section by simple regrading and 
removing various obstructions from channels. Avoid the destruction 
of shade. (IN). 


(11) Diteh 11-Z-10. Install one-half round 
invert tile for 50 feet above ** culvert under Albrook -Clayton 
Road. (NFD). 


ce. Drainage system No. 12. (Continued from Al- 
brook Map M.C. 5). 


(1) Ditch 12-C. Pave invert and side slopes 
from 36" culvert near junction with 12-G-8 to a point 200 feet 
above junction with 12-G-17. (NFD). Install one-half round 
invert tile from this latter 200 foot point to end of line. (LRD). 
Improve the flow characteristics of this last mentioned section 
by simple regrading and removing various obstructions from channels. 
Avoid the destruction of shade. (IN). 


(2) Ditch 12-G-8. Install one-half round 
vy tile from junction with 12-& to 20 feet above 20" culvert. 
IN). 


(3) Ditch 12-G-9. Install one-half round 
invert tile from junction with 12-G-tc end. Remove temporary 
10" culvert and reset 24" culvert under highway at junction with 
12-G-9-4, if this is necessary to eliminate trapped water in 
culvert. (IN). 


(4) Ditch 12-G-9-A, Install one-half round 
invert tile. al 


(5) Ditches 12-G-10, 12-G-11, 12-G-12, 


12-G-13, 12-G-13-A and 12-G-14. Install one-half round rp 
tile. (IN). 


(6) Ditch 12-G-15. Fill, connecting the 20" 
culvert under engine *estrrcad into ditch ye" with one-half round 
invert tile. (IN). 


(7) Diteh 12-G-16. Install one-half round 
invert tile from junction with 12-G to next 20" culvert. Regrade 
ditch above 20" culvert to eliminate pooling at upper end. (IN). 


(8) Ditech 12°G-17, Install one-half round 
invert tile from junction with 12-G to next 20" culvert. (IN). 
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(9) Ditéh'12-G-4. Pave invert and side 
slopes from the two 36" culverts just below junction with 
_ 12-G-4-C to a point 100 feet above junction with 12-G-4-K. (NFD) 
Pave invert and side slopes from this latter point to a point 
*¥00 feet below junction with 12-G-4-N. (LED). Improve the flow 
characteristics of this last mentioned section by simple regrad- 
ing and removing various obstructions from channels. avoid the 
destruction of shade. (IN). From the point 100 feet below 
junction with 12-G-4-N, install one-half round invert tile to a 
point **00 feet above junction with 12-G-4-Q. (IN). From this 
latter point install one-half round invert tile to end of system. 
(LRD). Improve the flow characteristics of this last mentioned 
section by simple regrading and removing various obstructions 
from channels. Avoid the destruction of shade. (IN). 


(10) Ditches 12-G-4-C, 12-G-4-C-1, | 
12-G-4-D, 12-G-4-D-1, and 12-G-4-D-2. Install one-half round 
invert tile. (IN 


(11) Ditch 12-G-4-E, Straighten and install 
one-half round invert tile. (LRD). Improve the flow characteris- 
tis of this last mentioned section by simple regrading and remov- 
ing various obstructions from channels. Avoid the destruction of 
Besa A 


(12) Ditch 12-G-4-F, Install one-half round 
invert tile from junction with 12-G-4 to 200 feet above junction 
with 12-G-4-F-2, (IN). 


: (13) Ditches 12-G-4-F-1, 12-G-4-F-1-A and 
12-G-4-F-1-B. Install one-half round invert tile. (IN 


(14) Ditch 12-G-4-F-2. Install one-half round 
tile from junction with 12-G-4 to 200 feet above this junction. (IN). 


(15) Ditch 12-G-4-F-2-a, Install one-half 
round invert tile from junction with 12-G-4-F-2 to 50 feet above 


this junction. (IN). 


(16) Ditch 12-G-4-G. Install one-half round 
invert tile from junction with 12-G-4 to a point 100 feet past 
east wall of dispersion warehouse, projected. Fill all holes in 
ditch above this point. (IN). 


: (17) Ditch 12-G-4-H, Install one-half round 
invert tile. (IN). 


(18) Diteh 12-G-4-J, Install one-half round 
invert tile. (IN). 


(19) Ditch 12-G-4-J-1. Install one-half round > 
invert tile. (IN) 


(20) Ditch 12-G-4-J-2, Install one-half 
round invert tile from junction with 12-G-4-j to 24" culvert. 


Pave around inlet to 24" culvert. (IN). 
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(21) Ditches 12-G-4-K and 12-G-4-L. Install 
one-half round invert tile. (IN). 


(22) Ditch 12-G-4-M. Install one-half round 
invert tile. (LRD.) Improve the flow chabasterietion of this 
last mentioned section by simple regrading and removing various 
obstructions from channels. Avoid the destruction of shade. (IN). 


(23) .Ditches 12-G-4-N, 12-G-4-N-1 and 12-G-4-N-2. 
Install one-half round invert tile, filling low areas adjacent to 
these ditches, (IN). 


(24) Ditch 12-G-4-N-3, Regrade. (IN). 


(25) Ditch 12-G-4-0. Install one-half round 
invert tile. (IN). 


(26) Ditches 12-G-4-P and 12-G-4-P-1. Regrade 
to eliminate pooling of water. (IN). 


(27) Ditch 12-G-4-Q@ Install one-half round 
invert tile from junction with 12-G-4 to a point 450 feet above 
this junction. (IN). Install one-half round invert tile from 
this latter point to end of ditch. (LRD). Improve the flow char- 
acteristics of this last mentioned section by simple regrading and 
removing various obstructions from channels, Avoid the destruction 
of shade. (IN). 


dad. Miscellaneous items in areas tributary to 
Drainage Systems 11 and 12. 


(1) Fill all ruts, depressions, unfilled valve 
boxes, etc., along the entire Albrook magazine road. Regrade road 
ditches at points where they are retaining water, Eliminate by 
the use of one-half round invert tile and sub-soil drains the 
seepage area along this road at a point south of the Las Cruces 
supply storage yard. (IN). 


(2) Fill extensive and deep ruts in road loop 
northwest of 6' x 6' box culvert under Clayton - Albrook Highway 
in ditch 11-G. (IN). 


(3) Drain swamp located 50 feet east of 
intersection of ditches 1l-L and 11-L-12 into 11-L. (IN). 


(4) Regrade area at Albrook Gun Club between 
ditches 12-G-10 and 12-G-12. (IN). 


(5) Eliminate extensive pooling of water 
along east side of ditch 12-G-9 from junction with 12-G-9-A to 
end by the use of fill and one-half round invert tile. (IN). 


(6) Eliminate by the use of fill and one-half 


round invert tile the swampy area located about 150 feet north- 
east of Albrook Gun Club Clubhouse. (IN). 
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(7) Fill the low area between ditches 12-G 
and 12-G-14 to drain into these ditches, (IN). 


(8) Install one-half round invert tile sys- 
tem and culvert under highway for the area northeast of the 
Tucker McClure barracks area in general accordance with layout 
indicated on Map M.C. 9. (IN). 


(9) Eliminate by the use of fill and one- 
half round invert tile the swampy area in the V between ditches 
12-G-4-C and 12-G-4-C-1. (IN). 


(10) Eliminate by the use of one-half round 
invert tile and sub-soil drains the seepage areas along the west 
side of ditch 12-G-4-F-1. (IN). 

(11) Eliminate by the use of one-half round 
invert tile and fill the swampy area between ditch 12-G-4-F and 


- the dispersion warehouse road. (IN). 


(12) Fill ruts, trenches and holes in area 
between ditch 12-G-4 and dispersion warehouse road. (IN). 


(13) Fill old ditch channel in V between 
ditches 12-G-4 and 12-G-4-H. (IN). 


(14) Fill ruts and depressions in dumping 
area southeast of ditchl2-G-4-J-2, (IN). 


(15) Eliminate by the use of one-half round 
invert tile and fill the extensive swamp located about 100 feet 
north of the end of ditch 12-G-4=L. (IN). 


(16) Eliminate the extensive swampy area 
located about 100 feet east of the engine test plant by regrad- 
ing it to drain into ditches 12-G-4 and 12-G-4-0. (IN). 


(17) Fill or drain large hole at southwest 
corner of engine test plant office building. (IN). 


(18) Repair leaky fire hydrant in engine 
test plant area. (IN). 


(19) Fill large holes located about 100 feet 
and 200 feet respectively west of the engine test plant office. 
(IN). 


8. Drainage system No, 43. 


(1) Straighten and install one-half round 
invert tile in this entire system from the Cardenas River to the 
two 12" culverts and the three 24" culverts. (IN). Install one- 
half round invert tile above the three 24" culverts. (LRD). Im- 
prove the flow characteristics of this last mentioned section by 
simple regrading and removing various obstructions from channels. 
Avoid the destruction of shade. (IN). 
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f. Drainage system No. 25. 


, (1) Ditch 25-A. Install one-half round 
invert tile. (LRD). 


(2) Ditch 25-A-1 Clean and repair. (IN). 


g Drainage system No. 45. . 


(1) Ditch 45. Straighten and pave invert and 
side slopes from a point *300 feet below junction with 45-D to a 
point 100 feet above junction with 45-G. Straighten and pave 
invert and side slopes from a point 100 feet below junction with 
45-3 to a point 50 feet beyond fence around gasoline reserve 
storage area and about ..00 feet above junction with 45-T. Areas 
adjacent to sides of ditch to be filled and graded as required 
to accomplish complete drainage for the area. All of above (IN). 
Straighten and pave invert and side slopes of remainder of ditch 
from Cardenas River to end. (LRD). Improve the flow character- 
istics of this last mentioned section by simple regrading and 
removing various obstructions from channels, Avoid the destruct- 
icn of shade. (IN). 


(2) Ditch 45<A. Install one-half round 
invert tile for 100 feet below and above 24" culvert located 
about 400 feet above junction with 45. (IN). Install one-half 
round invert tile in remainder of this ditch. (IRD). Improve 
the flow characteristics of this last mentioned section by simple 
regrading and removing various obstructions from channels. Avoid 
the destruction of shade. (IN). 


(3) Ditch 45-A-1. Install one-half round 
invert tile. (IN). 


(4) Ditch 45-A=-2. Install one-half round 
invert tile for 30 feet above junction with 45-A. (IN). 


(5) Ditch 45-B. Install one-half round 
invert tile from junction with 45 to end. (IN). 


(6) Ditch 45-B-1. Install one-half round 
invert tile. (LRD). 


: (7) Ditch 45-C. Drain and fill this ditch 
which is the old stream channel, By deepening ditch 45 from 
junction with 45-B to junction with 45-U, almost total drainage 
of 45-C can be accomplished requiring a minimum of filling to 
eliminate this extensive pool. (IN). 


(8) Ditch 45-D. Install one-half round 
invert tile. (IN). 


** Figure illegible 
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(9) Ditch 45-E. Install one-half round in- 
vert tile for 100 feet above junction with 45. (IN) Install 
one-half round invert tile in remainder of ditch. (LRD). In- 
prove the flow characteristics of this last mantioned section by 
simple regrading and removing various obstructions from channels. 
Avoid the destruction of shade. (IN). 


(10) Ditch 45-F. Pave invert and side slopes 
from junction with 45 to junction with 45-F-9. Install one-half 
round invert tile above this point. (IN). 


; (11) Ditches 45-F-1, 45-F-2, 45-F-3, 45-F-4, 
45-F-5, 45-F-7, 45-F-8, 45-F-9 and 45-F-10. Install one-half 
round invert tile in all of these ditches including all the 
branch laterals to them. (IN). 


(12) Ditch 45-F-6. Install one-half round 
invert tile for 200 feet above junction with 45-F. (LED). 


(13) Ditch 45-G. Replace with sub+soil 
drain, (IN). 


(14) Ditch 45-H. Install one-half round 
invert tile from junction with 45 to 200 feet above junction with 
45-H-4, (IN). Install one-half round invert tile from this 
latter point to end. (LRD). Improve the flow characteristics 
of this last mentioned section by simple regrading and removing 
various obstructions from channels, Avoid the destruction of 
shade, (IN). 


(15) Ditch 45-H-1. Install one-half round 
invert tile from junction with 45-H to 360 feet above junction 
with 45-H-1-A. (IN). 


(16) Ditches 45-H-1-A and 45-H-1-B, Install 
one-half round invert tile for 100 feet above junction with 45-H-1. 


(IN). 


(17) Ditech 45-H-2, Install one-half round 
invert tile from junction with 45-H to 20 feet above 24" culvert 
under Clayton-Albrook Highway. (IN). 


(18) Ditch 45-H-3,. Install one-half round 
invert tile including the tributary road ditch system on the 
north side of Los Cruces supply storage yard. (IN). 


(19) Ditch 45-H-4. Install one-half round 
invert tile from junction with 45-H to 30 feet above next cul- 
vert. (IN). 


(20) Ditch 45-J. Install one-half round in- 


vert tile with laterals as required to drain completely the ex- 
tensive swamp at the upper end of this system. (IN). 
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(21) Ditech 45-K. Straighten and pave invert 
and side slopes from junction with 45 to 100 feet above 12" cul- 
vert across trail. Replace the 12" culvert with a culvert of 
| adequate capacity bm remove entirely if this trail is to be aban- 
i doned, (IN). Install one-half round invert tile from this point 
3 to end of system. (LRD). ‘Improve fhe flow characteristics of 
this last mentioned section by simple regrading and removing 
various obstructions from channels, Avoid the destruction of 
shade, (IN). i 


(22) Ditch 45-L. Straighten and install one- 
half round invert tile. Remove 6" and 12" temporary culverts 
and fill area on both sides of ditch to drain to it. (IN). 


- (23) Ditches 45-M, 45-M-1, 45-N and 45-N-1. 
Straighten and install one-half round invert tile. (IN). 


(24) Ditch 45-0. Straighten,efill and 
install one-half round invert tile. (IN). 


: (25} Ditches 45-P, 45-Q@ and 45-R. Combine 


insofar as practicable and install one-half round invert tile. (IN). 


(26) Ditch 45=S. Install one-half round 
invert tile to 50 feet beyond fence enclosure. (IN). Install 
one-half round invert tile for remainder of system. (LRD). 
Improve the flow characteristics of this last mentioned section 
by simple regrading and removing various obstructions from 
channels, Avoid the destruction of shade, (IN). 


h. Drainage system No. 44. 


(1) Ditech 44. Install one-half round invert 
tile. (LRD). 


i. Drainage system No. 46. 


(1) Install one-half round invert tile in 
entire system, (IN). . ; 


di- Drainage system No. 47. 


(1) Ditch: 47. Pave invert and side slopes 
from Cardenas River to junction with 47-A. (LRD). Improve the 
flow characteristics of this last mentioned section by simple 
regrading and removing various obstructions from channels. Avoid 
the destruction of shade. Pave invert and side slopes from junc- 
tion with 47-A to junction with 47-D, (NFD). Install one-half 
round invert tile in the remainder of ditch 47 and all of its 
tributaries. (IN). 


k. Drainage system No, 48. 


i (1) Install one-half round invert tile in 
| this entire system. (IN). ; 
| 
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ce Drainage system No. 49. 


(1) Install one-half round invert tile with 
laterals as required to completely drain the adjacent area, (IN). 


mM. Drainage system:No. 10. 


(1) Ditech 10-K. Install one-half round 
reba oe for 100 feet below 24" culvert and for 50 feet above 
+>. IN). 


(2) Ditch 10-K-1. Install one-half round 
invert tile for 100 feet above 24" culvert. (IN). 


n. Miscellaneous items in area tributary to 
drainage systems 44 to 49 inclusive. 


(1) Fill extensive ruts in road over 16" 
culvert in ditch 43. (IN). 


(2) Fill around sanitary sewer manhole and 
complete backfilling of trench at foot of highway; fill slope 
about 200 feet north of end of ditch 46. (IN). 


(3) Fill large hole now impounding water 
at a point about 100 feet north of end of ditch 46-L. (IN). 


(4) Complete backfilling tranch along trail 
located generally along line between intersections of ditches 
45 with 45-F and 45 with 45-J. (IN) 


(5) Complete landscaping the gasoline reserve 
area so that it will rain into the system of paved ditches pro- 
posed under preceding paragraphs so that there will be left no 
ruts, holes, depressions, etc. to retain water. (IN). 


(6) Fill ruts in yeuty loading from Albrook - 
Uae gel Highway to 12" culvert in ditch 45-K. (IN). 


(7) Eliminate swampy and seepage areas along 
west side of Clayton-Albrook Highway between ditches 45-H-1 and 
45-H by the use of fill and one-half round invert tile. (IN). 


(3) Completely recondition the shoulders 
and side ditches of the Clayton -Albrook Highway between Clayton 
Hospital and the concrete batching plant at Albrook Field so that 
no water is retained by them. (IN). 


NOTE: Notations in circles thus Greer to subdivisions 
of section 8 of gccompanying report, 
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9. SPECIFIC REPORT ON FORT KOBBE AND HOWARD FIELD 
(AREA NO. 6). 


@. Area included - Fort Kobbe, Howard Field and 
vicinity as indicated by acompanying Maps M.C. 10, Mic. 11, M.C. te 
and M.C. 13. 


b. bre inage syesen No. 50. 
(1) Diteh 50. 


(a) Deepen and improve channel downstream 
from junction with 50-A until well defined flow is maintained at 
low tide. (LRD). 


(b) Pave invert and side slopes from 
junction with 50-A to the three 30" culverts near junction with 
50-E. (LRD). 


(c) Pave invert and side slopes from the 
last mentioned three 30" culverts to junction with 50-K, (IN). 


(d) Install one-half round invert tile 
from junction with 50-K to the 4' x 4' culvert near junction with 
§0-Q. Clean and repair from junction with 50-Q to junction with 
50-Z and install one-half round invert tile from junction with 
—- to end of system. (IN). 


(2) Ditch 50-A. Pave invert and side slopes. 
(LRD). 


(3) Ditch 50-B. 


(a) Pave invert and side slopes from 
junction with 50 to junction with Jpg 1 CLD 

(b) Pave invert ana side slopes from 
junction with 50-B-1 to junction with 50-B-10,. (IN). 


(ef Install one-half round invert tile 
from junction with 50-B-10 to end of system. (IN). 


(4) Ditches 50-B-1 to 50-B-10 inclusive. 
Regrade and install one-half round invert tile in all of these 


ditches, including the tributaries indicated. Completely recon- 
dition the drainage system for the revetment area between the 
hangers and the east side of the north and south runway. At the 
present this area is characterized by low spots and ditches 
impounding water, together with numerous ruts. To eliminate 
this hazardous condition, regrade individual revetment ditches, 
installing one-half round invert tile in those that are contin- 
ually fed by ground water seepage and fill the low areas and 
ruts until the whole area becomes a dry and adequately drained 
locality. (IN) 


75 


(5) Ditch 50-C. Pave invert and side slopes 
from junction with 50 to the beginning of the existing paved 
section near Howard Avenue. (LRRD). Install one-half round 
invert tile from 24" culvert at Howard Ave. to end of system. (IN). 


(6) Ditch 50-C-1. Pave invert and side slopes. 
from junction with 50-C to junction with 50-C-l-a. (LRD). Pave 
invert and side slopes from junction with 50-€=1-A to the 30" 
culvert about 300 feet above junction with 50-C-1-C. (IN). Com- 
plete roof drainage system at upper end, (IN). 


(7) Ditches 50-C-l-A, 50-C-1-B and 50-C-1-C, 
Install one-half round invert tile, including the tributaries 
indicated, (IN). 


(8) Ditch 50-C-2. Install one-half round 
invert tile from junction with 50-C to 12" culvert under Howard 
Ave. (IN). | 


(9) Ditch 50-C-3. Install one-half round 
invert tile including the indicated tributary. (IN). 


(10) Ditch 50-C-4. Install one-half round 
invert tile. (IN). 


(11) Ditch 50-C-5. Install one-half round 
invert tile. (IN). 


(12) Ditch 50-D. Pave invert and side slopes 
from junction with 50 to junction with 50-D-1. Install one-half 
round invert tile from this latter potnt to the 12" culvert at 
junction with 50-D-3. (IN). 


(13) Ditch 50-D-1, Install one-half round 
invert tile. Include tributaries and new laterals as required 
to drain the swampy area gt the upper end of this system. (IN). 


(14) Ditch 50-D-2. Dig new channel from 
lower end of 50-D-2 which now terminates in a swamp to junction 
of 50-D with 50. Install one-half round invert tile from this 
latter pcint to 20 feet above 24" culvert under Howard Ave. 
Regrade 50-D-2 above this point to end of system. (IN). 


(15) Ditch 50-D-2-A. Install one-half round 
invert tile. (IN). 


(16) Ditch 50-D-2-B, Install one-half round inverted 
tile, (IRD). 


(17) Ditch 50-D-2-C. Regrade. (IN). 
(18) Ditch 50-E. Pave invert and side slopes 


and/or install concrete storm sewer from the junction with 50 
to the existing storm sewer near junction with 50-E-3, (IN). 
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(19) Ditch 50-B.1. Install one-half round 
invert tile from junction with 50-E to 20 feet above junction with 
50-E-1-A. (IN). 


(20) Ditch 50-E-1-A. Install one-half round 
co tile from junction with 50-E.1 to junction with 50-E-1l-A-1. 
IN). 


(21) Ditch 50-E-2. Install one-half round 
invert tile from junction with 50-E to end. (IN). 


(22) Ditch 50-E-2-A. Install one-half round 
invert tile from junction with 50-E-2 to end connecting in car 
washing rack at end. (IN). 


(23) Ditch 50-E-2-B. Install one-half round 
invert tile. (LRD). 


(24) Ditches 50-F, 50-G, 50-H and 50-J. 
Install one-half round invert tile. IN). 


(25) Ditch 50-K. Install one-half round 
invert tile from junction with 50 to junction with 50-K-10, includ- 
ing culvert under street. Divert into 50-E at junction with 50-K-7, 
(IM). Install one-half round invert tile from junction with 
50-K-10 to end of system. (LRD). 


(26) Ditches 50-K-1 and 50-K-2, Install one- 
half round invert tile. (IN). 


(27) Ditch 50-K-3. Install one-half round 
invert tile. Include culvert under street with fill and laterals 
as required to eliminate the pooling of water at the upper end. 


Install one-half round invert tile in the loop and tributaries.(IN). 


(28) Ditches 50-K-4 and 50-K-5. Install one- 
half round invert tile. Eliminate water pooling in abandoned 


obstacle course area near ends of these ditches. (IN). 


(29) Ditches 50-K-6, 50-K=-6-4 and 50-k-6-h- 1, 
Install one-haif round invert tile with new culvert under road. (IN). 


(30) Ditch 50-K-7. Install one-half round 
invert se for 50 feet above Funetion with 50-K, (IN). 


(31) Ditches 50-K-8 and 50-K-9, Install one- 
half round invert tile with laterals and fill as required to dry 


up seepage areas at upper ends, (IN). 


(32) Ditch 50-L. Install one-half round 
invert tile. (IN). 


(33) Ditch 50-M. Install one-half round in- 
vert tile in sections now unpaved from junction with 50 to 20 feet 
above junction with 50-M-8. Clean entrance to culvert at junction 
with 50-M-7. (IN). 
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(34) Ditch 50-M-1. Regrade., (IN). 


(35) Ditch 50-M-2, Install one-half round 
invert tile for 110 feet above junction with 50-M. 


(36) Ditches 50-M-3, 50-M-4, 50-M-5, 50-M-6 
and 50-M-8, Install one-half round invert tile extending 50-M-8 
to drain low area at its upper end. (IN). 


(37) Diteh 50-N. Install one-half round 
invert tile from junction with 50 to 50 feet above junction 
50-N-2. Include ditch 50-N-1. (IN). 


(38) Ditch 50-P. Install one-half round 
invert tile for 20 feet above junction with 50. (IN). 


(39) Ditech 50-Q. Install one-half round 
invert tile. (IN). 


(40) Ditch 50-Q-1. Install one-half round 
invert tile. (LRD). 


(41) Ditches 50-R and tributaries. Install 
one-half round invert tile in this entire system. Extend 50-R-3 
with laterals and fill as required to eliminate pooling near 
upper end of this ditch. (IN). ~— 

(42) Ditch 50-T. Regrade. (IN). 


(43) Ditches 50-W and 50-¥. Install one- 


half round invert tile. (IN). 


(44) Ditch 50-2. Install one-half round 


' invert tile from junction with 50 to within 100 feet of upper end. (IN). 


/ 


(45) Ditch 50-X. Cut new channel from junction 
of 50-C with 50 to lower end of 50-K. Install one-half round invert 
tile from junction with 50 to end. tio ede ditch 50-X-2, - (IN). 


(46) Ditch 50-X-1,. Clean several uprooted 
trees from across this channel. (IN). 


¢. Miscellaneous items in area tributary to 
drainage system No. 50. 


(1) Fill, regrade and install one-half round 
invert tile as required to siimina te extensive pooling of water 
in contractor'sarea about 500 feet east of operations hangar. (IN). 


(2) Fill, regrade and install one-half round 
invert tile as required to eliminate extensive pooling of water 


in area about 200 feet east of the base signal warehouse and 


install adequate roof drainage system for this building. (IN). 
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(3) Install one-half round invert tile 
around foot of cut for barracks located about 300 feet southeast 
of Ditch 50-C. Regrade and fill ruts around these barracks. (IN) 


(4) Fill and install one-half round invert 
tile to eliminate swampy area located about 200 feet southeast 
of end of ditch 50-C-5. Drain into 50-C-5 or 50-E. (IN) . 


| (5) Fill large hole about 200 feet east of 
Sanction of 50-C-1-D and 50-C. (IN). 


: a (6) Complete grading around sewage treat- 
ment plant. (IN). 


(7) Cover open manhole about 100 feet west 
of junction of 50-X and 50-X-1. (IN). 


(8) In the low cost pieatua area, fill the 
numerous holes left by incompleted construction activities, ruts, 
low areas and holes around concrete piers. Drain air raid trench- 
es located near end of ditch B-24. (IN). 


(9) Fill holes in area between 50-P and 
50-R-1. (IN). 


(10) Fill low area about 200 feet northwest 
of end of ditch 50-M-2. (IN). 


, (11) Fill holes, ruts and low areas in area 
between 50-D and 50-D-2. (IN). 


(12) Recondition inlet to 12" culvert in 
50-D-3 under Howard Ave. and regrade around building used as 
boxing areas. (IN). 


- (13) Repair valve in water system near end 
of 50-D-2-B. (IN). 


(14) Fill hole near end of 2 -30" culverts 
in ditch 50-E under Howard ave. (IN). 


(15) Install.new one-half round invert tile 
to drain area located about 100 feet north of junction of 50-K 
and 50-K-7, (IN) ° 


(16) Fill holes located 600 feet south of 
junction of 50-C and 50-C-4 and 450 feet southwest of this same 
junction. (IN). 


(17) Regrade around officers! quarters, build- 


ings located 400 feet southeast of junction of 50-K and 50-K~10 
and 600 feet northeast of this same junction. (IN). 
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d. Drainage system No. 51. 
(1) Ditech 51. 


(a) Pave invert and side slopes from a 
point 1300 feet downstream from junction with 5l-a to the 2 - 30" 
culverts about 100 feet downstream from junction with 51-L. (LRD) 
Improve flow characteristics of this section by simple regrading 
and removal of obstructions from channel. Avoid the destruction 
of shade, (IN). 3 


, rae (b) ‘Install one-half round invert tile 
Foon: the last mentioned 2 - 30" culverts to end of system. (IN). 


(2) Ditch Sh. . Pave invert and side slopes. 
Fill old channel which crosses this ditch about 200 feet above 
junction with 51. (IN). 


(3) Ditches 51-B, 51-C and 51-D, Install 


one-half round invert tile including the several tributaries 
indicated, Ditches 51eC and 51-D are old ditch channels cut off 
from their normal water sheds by a diversion ditch and are prac- 
tically stagnant with large numbers of pools. (IN). 


(4) Ditches 51-8, 51-G, 51-L and 51-M. See 


subsequent report for recommendations for these ditches. 


(5) Ditch 51-N. Install one-half round 
invert tile. Include tributaries and extend as required together 
with necessary fill to eliminate pooling of water near end of 18" 
culvert. (IN). 


(6) Ditches 51-P, 51-Q and 51-R. Install 
one-half round invert tile, including tributary indicated. (IN). 


(7) Ditch 51-F. Pave invert and side slopes 
from junction with 51 to a point 4%00 feet above junction with 
51-F-8 


(8) Ditch 51-F-4. Pave invert and side slop- 
es from junction with 51-F to junction with 51-F-4-D. Install 
eed round invert tile for 600 feet above this latter alae 

LRD 


(9) Ditch 51-F-4-A. Regrade, fill around 


and install one-half round invert tile to completely drain the 
area adjacent to this ditch. (IN). 


(10) Ditches 51-F-4-B, 51-F-4-C and 51-F-4-D, 
Install one-half round invert tile. (IN). 


** Illegible 
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(11) Ditch 53-F-5. Install one-half round in- 
vert tile from junction with 51-F to a point about 100 feet above 
the 12 inch culvert located about 200 feet above junction with 
51-F-5-G. Straighten, regrade and fill as required to completely 
drain this system which at present is totally trapped at one 
point and is little more than a series of large, stagnant pools 
of water from junction with 51-F-5-E to the 12" culvert previous- 
ly mentioned. (IN). -: 


(12) Ditch 51-F-5-A, Install one-half round 
invert tile with laterals as required to drain swampy area at 
upper end. (IN). 


(13) Ditch 51-F-5-B. Install one-half round 
invert tile. (IN). 


(14) Ditch 51-F-5-C. Install one-half round 
invert tile for 110 feet above junction with 51-F-5. (IN). 


(15) Ditches 51-F-5-D.and 51-F-5-D-1. Install 
one-half round invert tile. (IN). 


(16) Ditch 51-F-5-D-2. Install one-half 
round invert tile with laterals and fill as required to dry up 


swampy area at upper end. (IN). 


(17) Ditch 51-F-5-D-3. Install one-half round 
invert tile for 100 feet above junction with 51-F-5-D. (IN). 


(18) Ditches 51-F-5-E, 51-F-5-F and 51-F-5-G. 
Install one-half round invert tile. (IN). 


(19) Ditch 51-F-6. Install one-half round 
invert tile. Include tributaries indiented with laterals as 
required to dry up swampy area at upper end. (IN). 


(20) Ditch 51-F-7. Install one-half round 
invert tile from junction with 51-F to the outlet of the 12" 
culvert located about 200 feet above junction with 51-F-7-G. (IN). 


(21) Ditch 51-F-7-A. Install one-half round 
invert tile for 50 feet above junction with 51-F-7. (IN). 


(22) Ditch 51-F-7-B. Install one-half round 
invert tile from junction with 51-F-7 to end of system. Eliminate 
the loop indicated, with fill. (IN). 


(23) Ditches 51-F-7-B-1, 51-F-7-B-2 and ' 
51-F-7-B-3. Install one-half round invert tile. (IN). 


(24) Ditch 51-F-7-C. Install one-half round 
invert tile in the section between the first 2 - 12" culverts 
in the system. (IN). 


(25) Ditch 51-F-7-D. Install one-half round 
invert tile and include the several tributaries indicated. (IN). 


(26) Ditch 51-F-7-E. Install one-half round 
invert tile and include the several tributaries indicated. (IN). 


(27) Ditch 51-F=-7-F. Install one-half round 
invert tile. (IN). 


(28) Ditch 51-F-7-G. Install one-half round 
invert tile and include the tributary indicated. (IN). 


(29) Ditches 51-F-7-H and 51-F-7-J. Install 


one-half round invert tile for 20 feet above junctions with 
51-F_7. (IN ) ° 


(30) Diteh 51-F-8. Install one-half round 
invert tile. (IN). 


(31) Ditch 51-H. Install one-half round in- 
vert tile with laterals as required to dry up swampy area near 
junction with 51-H-1. (IN). 


(32) Ditches 51-H-1, 51-J and 51-K and 
tributaries. Regrade as required to eliminate local pooling 
of water. (IN). 


e. Miscellaneous items in area tributary to 
drainage system No. 51. 


(1) Eliminate numerous pools of water along 
banks of ditch 51 from point 1300 feet below junction with 51-A 
to junction with 51-F. Simple regrading will suffice. (IN). 


(2) Fill and/or drainarea bounded generally 
by the west side of the north and south runway and ditch 51-F 
between junctions with 51-F-4 and 51-F-8. At the present time, 
; this area is a veritable mass of impounded water consisting of 
i swamps, uprooted tree holes, old ditch channels whose normal 
i water-sheds have been diverted, deep and extensive ruts and low 
areas trapped by excavation. (IN). | 


(3) Hegrade area located along projection 
of south end of the west side of the north and south runway. (IN). 


| (4) Fill and/or drain extensive swampy area 
= in V between ditches 51-C-2 and 51-C=-2-A. (IN). 


f. _Drainage system No. 52. 
(1) Ditch 52. 


(a) See subsequent report for recommenda- 
tions below road culvert located about 400 feet below junction with 
52-A. 


(b) Improve channel by simple regrading 
and removal of obstructions from last mentioned culvert to 
beginning of existing paved section. (IN). Install one-half 
round invert tile in this same section. (LRD). 


(¢) Clean section above junction with 
52-B and regrade if this does not eliminate the pooling of water. 
(IN). 


(d) Eliminate a seepage area located 


about 150 feet below junction with 52-B by the use of a sub-soil 
drain. (IN). 


(2) Ditches 52-A and 52-B, Install one- 
half round invert tile. (LHD). 


(3) Ditech 52-E. Regrade 12" culvert under 
railroad at lower end of this ditch to permit total drainage. (IN). 


g- Drainage system No. 52. 
(1) Ditech 53. 
(a) Deepen and improve channel down- 


stream from junction with 53-A until definite flow is maintained. 
(LRD). 


(b) Pave invert and side slopes from 
junction with 53-a to beginning of existing paved section. (LRD). 
Pave side slopes from the latter point to junction with 53-J. 
(LRD). Recondition side walls from junction with 53-B to end. 
(IN). Clean and regrade section above junction with 53-Q. (IN). 


(2) Ditch 53-A.. Pave invert and/or install 
one-half round invert tile from junction with 53 to 20" culvert 
at junction with 53-a-8. (IN). Pave side slopes from junction 
with 53 to junction with 53-A-6. (LRD). 


(3) Ditches 53-A-1, 53-A-2, 53-A-3, 53-A-4, 
53-a-5 and 53-A-6. Install one-half round invert tile and in- 
clude the indicated tributaries to these ditches. (IN). 


(4) Ditch 53-A-7. Install one-half round 
invert tile from junction with 53-A to next culvert under high- 
way. Eliminate the swampy area around junction of 53-A-7 with 
53-A by the use of one-half round invert tile, sub-surface 
drains and fill. (IN). 
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(5) Ditch 53-B. Clean and repair side 
walls from junction with 53 to culvert under railroad just 
above junction with 53-B-4. (IN). Pave side slopes of this 
same section. (LKD). See subsequent report for recommenda- 
tions for remainder of this ditch. 


(6) Ditches 53-B-1, 53-B-2 and 53=-B-3. 
Install one-half round invert tile. Include the several tribu- 
taries to ditch 53-B-3. (IN). 


(7) Ditches 53-C, 53-D and 53-E. Install 


enechale round invert tile, Include the several tributaries to 
ditch 53-E. (IN). 


(8) Ditch 53-F. Complete installation of 
one-half round invert tile in this ditch. (IN). 


(9) Ditch 53-F-1. Install one=half round 
invert tile, changing location as required to remove it from 
under the building being constructed over it. (IN). 


(10) Ditech 53-F-1-A and 53-F-1-B. Install 
one-half round invert tile. (1N) 


(11) Ditch 53-G. Install one-half round 
invert tile from junction with 53 to yas aad with 53-G-1. (IN). 


(12) Ditch 53-H. Pave side slopes from 
jee bibn with 53 to section where side slopes are now paved. (IRD). 


(13) Ditch 53-H-1. Abandon and fill from 
junction with 53-H to outlet of 12" culvert just below junction 
with 53-H-1l-A, diverting ditch above the outlet of the 12" 
Culvert direct to ditch 53-H. Complete unpaved sections and 
reset 12" culvert just below junction with 53-H-1-C. (IN). 


(14) Ditches 53-H-1-A, 53-H-1-B and 53-H-1-C. 


Install one-half round invert tile including the indicated tribu- 


taries. (IN). 


(15) Ditch 53-H-2. Install one-half round 
invert tile from junction with 93-H to 20 feet above junction with 
53-H-2-a. (IN). 


(16) Ditches 53-3, 53-J-1, 53-K and 53-L 
Install one-half round invert tile. (in. 


(17) Ditech 53- . Complete to junction with 
53. (IN). 


(18) Ditches 53-N and 53-N-1. Install one-half 
round invert tile. (IN). 


** Illegible. 
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(19) Ditch 53-Q. Clean and regrade, section 
from intersection with 53 to inlet of next 15" culvert. Install 
one-half round invert tile above the 15" culvert. (IN). 


(20) Ditches 53-Q-1 and 53-Q-1-A. Install 
one-half round invert tile.(IN). 


(21) Ditch 53-R. Regrade upper section and 
install sub-surface drain in seepage area at end. (IN). 


h. (Miscellaneous items in area tributary to 
Drainage System No. 53. 


(1) Regrade the triangular area between ditch- 
es 53-F and that section of 53 between junction with 53-F and 53-M. 
(IN). 


(2) Fill and grade the area around the upper 
end of 53-N to drain into this ditch. (IN). 


(3) Fill extensive and deep ruts along the 
road leading from junction of 53-F with 53-F-1 in the direction 
of 53-A-2. (IN). 


(4) Reconstruct wooden bridges across ditches 
53 and 53-C, each located about 150 feet upstream from junction of 
53-C with 53 so that they are not definite obstructions to flow. 
(IN). 


(5). Fall Tees hole caused by uprooted tree 
located near Sanetdon of 53-B and 53-B-1. (IN). 


(6) Remove dike caused by cable crossing 
ditch 53-F at a point about **5 feet above its junction with 
ditch 53. (IN). 


k. Drainage system No. 54. 


(1) Ditch 54. Deepen and improve downstream 
from junction with 54-Aa until definite flow is maintained. (IN). 
Pave invert and side slopes from elevation 6.0 to junction with 
54-A. (LRD). Install one-half round invert tile in remainder of 
ditch. (IN). Reset and enlarge as required and recondition 
the area around the 3 - 12" culverts and the sanitary sewer cross- . 
ing located about 200 feet below junction with 54-B. (IN). Pave 
side slopes from junction with 54-A to the ** - 24" culverts 
located 100 feet above junction with 54-D. (LRD). 


(2) Ditches 54-A and 54-A-2. Install one- 


half. round invert tile with fill and sub-surface drains as re- 
quired to completely dry up the extensive seepage areas at ends 
of 54-A and 54-A-2. (IN). 


** Figures illegible 
85 


(3) Ditch 54-A-1. Cut channel from 54-A 
to lower end of 54-A-1 and install one-half round invert tile. 
(LkKD). Complete installation of one-half round invert tile in 
section between junction with 54-A-l-A and 54-A-1-C. (IN). 


(4) Diteh 54-B. Complete installation of 
one-half round invert tile. (IN). 


(5) Ditches 54-C and 54-D. Fill and/or 
install one-half round invert tile. (IN). 


(6) Ditches 54-E and 54-E-1. Install one- 
half round invert tile. (IN). | 


1. Miscellaneous items in area tributary to 
drainage system No, 54. 


3 (1) Regrade area located about 300 feet 
north of end of ditch 54-1-A. (IN). 


(2) Fill numerous ruts located about 300 
feet west of the end of ditch 54-A. (IN). 


(3) Fill numerous ruts located near end of 
ditch 54-A-2. (IN). 


(4) Install sub-surface drains along foot 
of slope paralleling ditch 54-E and about 50 feet north of it. 
Connect it into ditch 54. (IN). 


(5) Complete unpaved section of roof drain- 
age system for power station located about 200 feet northwest of 
Post Theater. (IN). 


m. Drainage System No. 55. 


(1) Diteh $5. Regrade and improve section 
below junction with 55-A. Avoid the destruction of shade. (IN). 
Pave invert and side slopes from elevation 6.0 to junction with 
55-A. (LED). Pave invert and side slopes from junction with 
55-A to junction with 55-D. (IN). 


(2) Ditches 55-A and 55-A-1. Install one- 


half round invert tile in sections now unpaved. ahs 


(3) Ditch 55-B. Install one-half round - 
invert tile and sub-surface drain to seepage area at end. (IN). 


(4) Ditech 55-C. Pave invert and side 


slopes and/or install concrete ator sewer, (IN). 
(5) Ditch 55-C-1. Pave invert and aide 


slopes and/or install concrete strom Sener, connecting it to © 
ditch 55-C. (IN). 
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(6) Ditch 55-D. Install one-half round 
. invert tile in section now unpaved, (IN). 


(7) Install one-half round invert tile along 
south side of barracks and along toe of slope near this barracks’ 
as indicated in red on Drawing M.0. 10. (IN). » 


n. Drainage System No. 56, 


(1) Ditech 56. Install one-half round invert 
tile from elevation 6.0 to end of ditch with sub-surface drain 
into seepage area about 250 feet from end. (IN). 


p. Drainage System No. 57. 


(1) Ditech 57. Pave invert and side slopes 
from a point about 500 feet below junction with 57-D to junction 
with 57-F. Install one-half round invert tile from junction with 
57-F to end. (IN). 


(2) Ditches 57=4, 57-B and 57-C. Combine 
into one system. Cut new ditch to ditch 57 and install one- 


half round invert tile in the entire system. (IN). 


(3) Ditch 57-A-1. Install one-half round 
invert tile and sub-surface drain to eliminate seepage area at 
end, (IN). 


(4) Ditech 57-D. Install one-half round 
invert tile from junction with 57 to the 20" culvert located 
about 200 feet above junction with 57-D-5. (IN). 


(5) Ditches 57-Del, 57-D-2, 57-D-3, 57-D-4 
and 57-D-5. Install one-half round invert tile. (IN) 


(6) Ditches 57-E, 57 7-F_and 57-G. Install one- 
half round invert tile. (IN). 


(7) Fill extensive ruts located on east side 
of warehouse about 300 feet northeast of end of ditch 57-A. (IN). 


(8) Regrade area located between Field Com- 
missary Building and ditch 57-D. (IN). 


(9) Eliminate the extensive swampy area locat- 
ed in the V between ditches 57 and 57-E by the use of fill and 
one-half round invert tile ditches. (IN). 


(10) Eliminate large hole and seepage area 
located about 200 feet north of end of ditch 57-G by the use of 
fill and a sub-surface drain connected to the existing sanitary 
sewer located about 30 feet west of the seepage area. (IN). 


(11) Eliminate water pooling around car wash 
rack located near end of ditch 57-B; 
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qa. Drainage system No, 58. 


(1) Ditech 58. Straighten, deepen and cut 
new channel as required downstream from the 2 - 8! x 8' culverts 
under Howard ave. until a definite channel flow is maintained from 
Howard Ave. to the Farfan River. At the present, this ditch 
spreads into a swamp beginning about 250 feet east of Howard Ave. 
(IN). Improve the flow characteristics of ditch 58 from Howard 
Ave, to a point 800 feet above junction with 58-J by simple re- 
grading and removing obstructions to fllow, taking particular 
care to avoid the destruction of shade. (IN). Pave invert and 
side slopes from elevation 6,0 to the point 800 feet above junction 
with 58-J. (LRD). 


(2) Ditches 58-A and 58-B. Install one-half 
round invert tile. (IN). 


(3) Ditch 588. Install one-half round 
invert tile from junction with **8 to the point where the exist- 
ing paving begins. (IN). 


(4) Ditch 58-D. Pave invert and side slopes 
from junction with 58 to the 24" culvert about 700 feet above 
junction with 58-D-3. (IN). Install one-half round invert tile 
for 60 feet above the 24" culvert. (IN). 


(5) Ditches 58-D-l.and 58-D-2. Install one-- 
half round invert tile. (IN). 


(6) Ditehes 58-5 S-F and 58-F-1. Install 
one-half round invert tile. (IN). 


(7) Ditch 58-G. Install one-half round 
invert tile. (IN). 


(8) Ditches 58=H and 58-H-1. Install one- 
half round invert tile. (IN). 


(9) Ditch 58-J. Install one-half round 
invert tile from junction with **8 to 100 feet above junction 
with 58-J=-3, (IN). 


(10) Ditches 58-J-1, 58-J-2, 58-J-2-4 and 
58-3-3. Install one-half round invert tile. (IN). 


(11) Fill low area located about 200 feet 
southwest of end of ditch 58-** (IN). 


(12) Fill and/or drain swamps located on both 
sides of Howard Ave. about 200 feet south of point where ditch 
58 crosses this Avenue. (IN). 


(13) Provide an outlet for and install one- 


half round invert tile in ditch located along west side of 
Howard Ave, in the District Engineer storage yard. (IN). 
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r. Drainage system No. 59. 


(1) Ditch 59. Improve flow characteristics 
of ditch from damotise with 59-A to culvert 300 feet above junction 
with 59-* by simple regrading and removing obstructions to flow. 
Avoid the destruction of shade, (IN). Regrade around culverts 
under road to Naval Reservation just below junction of 59-H with 
59. (IN). ‘Drain and/or fill the secondary channel just below 
junction of 59 and 59-L. (IN). Pave invert and side slopes 
“cont geeceagehing 6.0 to culvert 300 feet above junction with 59-P. 

LRD ° 


(2) Ditch 59-4. Improve flow characteristics 
of ditch from junction with 59 to junctiah with 59-A-10 by simple: 
regrading and removing obstructions to flow, avoiding the destruc- 
ae shade. (IN). Pave invert and side slopes of same section. 

LRD ° 


(3) Ditech 59-A-1. Install one-half round 
invert tile. (IN). 


(4) Ditches 59-A-2 and 59-A-2-4. Install one- 
half round invert tile. (IN). : 


(5) Ditch 59-A-3. Install one-half round 
invert tile for 200 feet above junction with 59-A. Install cul- 
vert under road located about 150 feet above junction with 59-A 
and regrade remainder of ditch. (IN). 


(6) Ditches 59-A-4 and 59-A-4-A. Install 
one-half round invert tile, (IN). 


(7) Ditch 59-A-5. Regrade lower end. (IN). 


(8) Ditch 59-A-6. Install one-half round 
invert tile. Include the indicated ttibutaries. (IN). 


(9) Ditches 59-A-8, 59-A-9 and 59-A-10. 
Gnstall one-half round invert tile. (IN). 


(10) Install inlet box and storm sewer for 
street intersection located *30 feet northwest of junction of 
59-A with 59-4-3 ° (IN ) ° 

(11) Eliminate by the use of fill and one- 
half round invert tile ditches the extensive swampy area locat- 
ed west of the junction of 59-4-6 and 59-A-6-F . (IN) 

| (12) Drain abandoned gun positions located 
along dath side of ditch 59-A-8. (IN). 


** Figures illegible 
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(13) Eliminate pooling of water dlong pipe 
line extending generally from the 24" culvert in ditch 59-a-9 
to the 24" culvert in ditch 59-A-6 just below junction with 
59-**-6-F, Simple regrading will suffice. (IN). 


(14) Ditches 59-B, 59-C, 59-D and 59-E, 
Install one-half round invert tile. (IN). 


(15) Ditches 59-F, 59-F-1, 59-F-1-A and 
59-F=-2. Install one-half round invert tile. Eliminate exten- 
sive swampy areas at ends of each of these ditches by the use of 
fill and one-half round invert tile ditches. (NFD). 


(16) Ditches 59- -J -K -M -N 
and 59-P. Regrade these ditches. (IN). 


(17) Ditch 59-L. Install one-half round in- 
vert. tile from junction with 59 to 400 feet above junction with 
59-L-1. (NFD) ° 


(18) Ditch 59-L-1. Regrade. (NFD). 


s. Miscellaneous improvements. 


(1) Locate definitely the elevation 9.0 
contour-in the valleys of ditches 50, 51, 53, 54, 55, 56, 57, 
58 and 59 by an engineering survey. Eliminate all swamps adja- 
cent to and above this contour by the use of fill and/or one- 
half round invert tile ditches. (LRD). 


(2) Complete landscaping and grading 
throughout the area covered by this report with particular 
emphasis on the filling of ruts, low areas and depressions not 
specifically pointed out in preceding paragraphs. (IN). 


(3) Clean all one-half round invert tile 
roof drains and regrade any found to retain water in excess of 
one-half inch, (IN). 
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10. SPECIFIC REPORT ON QUARRY .HEIGHTS (AREA NO. 7). 


a. Area included - Quarry Heights and vicinity 
as indicated by | accompanying Map M.C. 14. 


b. Drainage system No. 60. 


ae : (1) Ditch 60. Reshape bottom of inlet box 
near sentry house to eliminate trapped water. (IN). 


(£2 Ditches 60-a and Q-B Install one- 


half round invert tile. (IN). 


c.. Drainage system No. 61. 


(1) Ditech 61. Eliminate extensive seepage 
area just above junction with 61-A by the use of sub-surface 
drains. (IN). Install one-half round invert tile in the section 
now unpaved above junction with 61-B. (IN). 


d. Drainage system No. 62. 


(1) Ditech 62. Repair side walls to eliminate 
seepage pockets. (IN). 


(2) Ditch 62-A. Install one-half round 
invert tile. (IN). 


e. Drainage system No. 63. 


(1) Diteh 63. Repair broken section about 
60 feet upstream from inlet to 15" culvert. (IN). Eliminate 
seepage pockets in ditch slopes for 60 feet upstream from inlet 
to 15" culvert by oh use of concrete side walls or sub-surface 
drains. (IN). 


£. Miscellaneous improvements. 


(1) Pave inlet and outlets of the several 
culverts under the road leading from Quarry Heights to the radio 
station onttep of Ancon Hill. (IN). 


-(2) Install sub-surface drain in ground 
water outcrop in bank below carrier pigeon lofts. Connect into 
storm sewer. (IN). 


(3) Repair roof drainage system infront of 
Bldg. 327 to eliminate the complete stoppage of this drain. (IN). 


(4) Fill ruts and large holes along and at 
extreme end of road leading from the main Ancon Hill access road 
to an abandoned bun position. (IN). 


(5) Eliminate water standing in a small con- 
crete box in the ground at the south end of the parade grounds. 
(IN). 


93 


(6) Reshape bottom of inlet box in drain 
ia on east side of road in front of meet eny Police Barracks. 
(iN 


(7) Pave outlet for culvert near 516th Signal 
Aircraft Warning Barracks. Regrade ditch below this culvert. (IN). 


(8) Provide one-half round invert tile roof 
Soa systems for principal houses and buildings not now so equipped 
and regrade around these houses and buildings to eliminate holes 
and depressions that impound water. (IN). 


(9) Repair leaky water hydrant in yard about 
50 feet southwest of Post Restaurant No. 2. (IN). 
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MALARIA CONTROL - DRAINAGE SURVEY 


PANAMA CANAL DEPARTMENT 


2 NOVEMBER 1943 


ll. SPECIFIC REPORT.ON FORT AMADOR ( AREA NO. 8)) 


a. | Area_ included - Fort Amador and vicinity as 
indicated by accompanying Map M.C. 15. 


b. Drainage system No. 64. 


' (1) Diteh 64. Stabilize side slopes for 400 
feet upstream from entrance to 21" culvert by the use of sod or 
concrete. (IN). Pave side slopes at point where sanitary sewer 

crosses ditch about 500 feet upstream from 21" culvert. (IN). 


c. Drainage system No. 65. 


(1) Diteh 65. Clean culvert and reshape 
inlet to avoid trapping of water. (IN). 


qd. Drainage system No, 66. 


(1) Ditch 66. Clean thorougiily and install 
one-half round invert tile in upper section. (IN). 


e. Drainage system No, 67. 


(1) Ditech 67-A. Install one-half round invert 
tile in upper section. (IN). 


_f. Miscellaneous improvements. 


(1) Regrade road ditches between railroad and 
highway along the northern end of the causeway to Flamenco Island, 
in front of the bowling alley and opposite the tent area. Install 
new culverts under railroad to eliminate the extensive pooling of 
water in these ditches. (IN). 


(2) Fill extensive and deep ruts in area 
south of bowling alley including the newly filled area extending 
into the Bay of Panama. 


(3) Fill, regrade and install one-half round 
invert tile drain to completely dry up the area north of the bowl- 
ing alley. (IN). 


(4) Fill ruts and holes in road along water 
front about 500 feet north of bowling alley. (IN). 


: (5) Fill and/or drain area about 400 feet 
east of Post Theater. (IN). 


(6) Fill ruts in area about 200 feet west 
of Post Theater. (IN). 


(7) Regrade area about 50 feet east of hangar. 
(IN). 


(8) Fill ruts and regrade area on each side 
of ditch 64 below junction with 64-B. (IN). 


(9) Fill ruts in rear of noncommissioned 
officers’ quarters. (IN). 


: (10) Fill ruts in front of and between bar- 
racks in southwestern: quadrant of post. (IN). 


(11) Eliminate water standing in sand traps 
and other low areas and depressions throughtout the entire golf 
course. (IN). 


% (12) Regrade area about 150 feet south of Ord- 
nance Machine Shop. (IN). ; 
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ee "SPECIFIC REPORT ON CAMP PARAISO ( AREA NUMBER NINE) 


a. Area Included: Camp Paraiso and vicinity as 
kadivatad on accompanying Map M.C. 16. 


b. Drainage system No. 68. 


(1) Diteh 68. Install one-half round invert 
tile from outlet of culvert near canal bank to canal. Install 50 
feet of one-half round invert tile in upper section of ditch 68. 
(Panama Canal property). (IN). 


cme (2) Ditch 68-B. Repair broken sections. 
(Faihams Canal property). (IN) 


(3) Ditch 68-C. Install one-half round in- 
vert tile. (Panama Canal property). (IN). 


c. Drainaze system No. 69. 


(1) Ditch 69. Clean 30" culvert under rail- 
road and Gaillard Highway. Pave invert and side slopes from junc- 
tion with 69-B to junction with 69-D, if this section is not 
already paved. (Due to a partial stoppage in the 30" culvert, 
this last mentioned section of ditch is totally submerged and 
its classification could not be determined). In any event, after 
unstopping the culvert, completely sanitate the area now covered 
with water until the whole area is definitely drained with drain- 
age courses paved, Install one-half found invert tile in section 
now unpaved, just above junction with 69-Q. (All of above Panama 
Canal Property). (IN). 


(2) Ditch 69-B, Install one-half round in- 
vert tile from junction with 69 to a 2 point about 200 feet upstream 
from the latter junction where there is definite ground water out- 
crop. (Panama Canal property). (IN). 


(3) Ditech 69-D. Install one-half round in- 
vert tile for 150 feet above junction with 69. (Panama Canal 
property). (IN). 


(4) Ditch 69=D-1. Install one-half round 
invert tile for 100 feet above junction with 69-D. (Panama Canal 
property). (IN). 


(5) Ditch 69-G. Install one-half round in- | 
vert tile for 50 feet above 24" culvert under Panama Railroad. 
Regrade area adjacent to this 50 foot section where a pipe line 
crossing has been made. (Panama Canal property). (IN). 


(6) Ditech 69-H. Repair and recondition from 
fonetten with 69-H-2 to end. Eliminate seepage areas on east side 
of ditch about 200 feet above junction with 69-H-2 by the use of 
sub-surface drains emptying into ditch 69-H. (Panama Canal 
property). (IN). 
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(7) Ditch 69-H-2. Install one-half round 
invert tile for 100 feet above junction with 69-H. (Panama 
Canal property). (IN). 


(8) Ditch 69-3. Replace eroded section be- | 
tween junction with 69-J-1 and 69<-J-3 with one-half round invert 
tile. (NFD). Repair invert of ditch for section downstream from 
junction with 69-J-4. (IN). 


(9) Ditch 69-K. Repair broken sections, 
remove large rocks from, and repair side walls in section from 
junction with 69 to junction with 69-K-7, Install oné-half round 
invert tile or subsurface drain packed in rocks from junction with 
69-K-7 to 30 feet above junction with 69-K-9, (Panama Canal 
property). (IN). : 


(10) Ditech 69-K-2. Install one-half round 
invert tile with subsurface drains into seepage area cig upper end. 
(Panaman Canal Broperty). (IN). 


(11) Ditch 69-K-3. Regrade. (Panama Canal 
property). (IN). : 


(12) Ditch 69-K- Install one-half round 
invert tile. (Panama Canal property). » (LAD). 


(13) Diteh 69-K-6-A. Straighten and install 
one-half round invert tile from 30" culvert under the Panama Rail- 
road to the beginning of the existing paved ditch paralleling the 
Railroad. core Canal property). (NFD). 


(14) Ditech 69-K-9. Install one-half round 
invert tile or subsurface drain packed in rocks for 30 feet above 
junction with 69-K. (Panama Canal property). (IN). 


(15) Ditches 69-M-1 and 69-M-2. Install sub- 
surface drains in, these ditches. (IN). 


(16) Ditch 69-N. Complete installation of 
one-half round invert tile in lower section and recondition upper 
section to eliminate trapped water. (IN). 


(17) Ditch 69-N-1. Install one-half round 
invert tile. (LRD). | 


(18) Dite Install subsurface drain 
at Sil end to eliminate a nae (Panama Canal property). 
( IN 


a. Drainage system No. 70. Ditches 70, 70-B and 
70-B=-1,. Clean and recondition these ditches, regrading if re- 


quired to eliminate pooling of water. (Panama Canal property). 
(IN). oe 
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. eS. Miscellaneous items in area tributary to 
drainage systems 68 40 72 inclusive. 


(1) Regrade area located about 100 feet 
north of junction of ditches 68-C and 68. (Panama Canal prop- 
erty). (IN). : | 


(2) Fill, regrade and construct one-half 
round invert tile ditches as required to completely eliminate the 
extensive pooling of water in the area bounded by the Gaillard 
Highway, Camp Paraiso access road, ditch 69-J and end of 69-A-1. 
Install one-half round invert tile in all existing ditches in 
this area which are not eliminated by the new grading plan. 
(Panama Canal property). (IN). 


(3) Regrade area located about 100 feet east 
of junction of ditches 69-G and 69. (Panama Canal property). (IN). 


(4) Regrade area located about 300 feet south- 
west of junction of ditches 69-J and 69-J-3, (Panama Canal prop- 
erty). (IN). : 


(5) Eliminate seepage area located about 100 
feet east of junction of ditches 69-D and 69 by the use of sub- 
Surface drains and fill. (Panaita Canal property). (IN). 


(6) Regrade along road crossing ditch 69-K 
downstream from the junction of this ditch with 69-K-7. (Panama 
Canal property). (IN). 


f. Drainage system No, 73. Ditch 73. Regrade, 
including the indicated tributary. (IN). 


g. Drainage System No. 74. 


(k) Diteh 74. Install one-half round invert 
tile for approximately 200 feet at the upper end. (Panama Canal 
property). (IN). 


(2) Ditch 74-B. Pave invert and side slopes. 
(IN). 


(3) Ditehes 74-C, 74-D-1 and 74-D-2. Regrade 
if cleaning does not eliminate water standing in these ditches. (IN). 


(4) Diteh 74-E. Recondition throughout. 
Tunteld subsurface drains in seepage areas adjacent to this ditch. 
Fill ruts and low areas adjacent to ditch. (IN). 


(5) Ditch 74-B-1. Install one-half round 
invert tile and regrade on each side of ditch. (IN). 


(6) Ditech 74-F. Install 400 feet of one-half 
round invert tile in upper section. (LRD). 
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(7) Ditech 74°G. Recondition invert at chint 
just above junction with 74-G-4. (IN). 


(8) Ditech 74-G-1. Install one-half round 
invert tile. (IN). ) 


(9) Ditch 74-H. Recondition. (IN). 


(10) Ditch 74-J. Recondition section just 
below junction with 74-J-1. (IN). ? 


(11) Ditch 74-J-1. Install approximately 
60 feet of one-half round invert tile in unpaved section of ditch 
just above junction with 74-J. (IN). 


(12) Ditech 74-J-1-A. Install subsurface 
drain with additional branches as required to eliminate seepage 
areas adjacent to this ditch. (IN). 


(13) Ditech 74-K. Clean and recondition ’ 
lower end. (IN). | 


(14) Diteh 74-M. Install approximately 250 
feet of one-half round invert tile in upper section. (IN). 


(15) Ditch 74-M-1. inated) approximately 
100 feet of one-half round invert tile in upper section, with 
regrading and subsurface drains to eliminate pooling of water. 
(IN). 


(16) Ditech 74-N. Install approximately 40 
feet of one-half round invert tile in upper section. (IN). 


(17) Ditch 74-P. Pave inlet to 24" culvert 
under Gaillard Highway. Regrade ditch for about 150 feet above 
this point, (Panama Canal property). (IN). 


(18) Ditch 74-P-1. Install 100 feet of one- 
half round invert tile above 18" culvert under camp access road. 
(IN). 


(19) Ditch 74-Q. Install one-half round 
invert tile from junction with 74 to 50 feet above junction with 
74-Q-1. (IN). 


(20) Ditch 74-Q-1. Install one-half round 
invert tile for 50 feet above renee with 74-Q. (IN). 


(21) Ditches 74-R -R-1 and 74-S. Install 
one-half round invert tile. IN). 


(22) Ditch 74-T. Repair invert and pockets in 
side slopes. (IN). 
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(23) Ditch 74-V.. Install one-half round 
invert tile in unpaved section just above junction with 74. (IN). 


‘ (24) Ditch 74-V-1. Install one-half round 
invert tile. (IN). 


_ (25) Ditech 74-¥. Install one-half round invert 
tile from inlet to 24" culvert under Gaillard Highway to end of 
system. (Panama Canal property). (IN). 


h. Drainage system No. 75. Ditch 75. Clean 
and regrade, (IN). ; 


k. Drainage system No. 76. 


(1) Ditch 76. Install one-half round invert 
tile or subsurface drain packed in rock from canal ‘he the 20" 
culvert under street. (IN). 


(2). Ditch Toh. Install one=half round 
invert tile or subsurface drain packed in rock from junction 
with 76 to where existing paved section begins. (IN). 


Drainage system No, 77. Ditch 77. Install 
one-half round Snark tile for 100 feet from Canal, (IN). 


Drainage system No. 78. Ditch 78. Beplace 


section for about 60 feet from Canal with subsurface drain packed 
in rock. (IN). Replace approximately 200 feet of paved section 

of ditch at point where paved section joins subsurface drain system. 
(IN). Install approximately 200 feet of one-half round invert tile 
below outlet of 6" subsurface drain. (IN). 


p- Drainage system No. 79. 


(1) Ditch 79. See subsequent report for 

‘ recommendations for this ditch for section downstream from point 

50 feet below 24" culvert under Gaillard Highway. Install one-half 
round invert tile for 50 feet on each end of this culvert. (Panama 
Canal property). (IN). . : 


(2) Diteh 79-G. Install one-half round invert 
tile. (PanamanCéaad property). (IN). 


re Miscellaneous items in area tributary to Drain- 
age Systems 73 to 79 inclusive. 


(1) Fill extensive and deep ruts and holes in 
areas south and east of Post Exchange building. (IN). 


(2) Fill extensive and deep ruts in area at 
end of ditch 69-j-4. (IN). 


(3) Fill ruts and regrade area in the V 
between ditches 74 and 74-E, (IN). 
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‘areas located respectively about 150 feet» southwest and 100 feet 


(4) Install 50 feet of one-half round invert 
tile along west side of road at northeast corner of Post Headquart- 
ers building. (IN) 


(5)- Regrade around Post Headquarters building 
and the volley ball court about 100 feet west of this building. (IN). 


(6) Fill ruts and depressions in area between 
ditches 74-F and 74-H, Extensive breeding was found in these ruts 
on date of this survey. (IN). 


(7) Eliatiate seepage areas on east side of 
ditch 74 between junctions of 74 with 74-M and 74-P. Use fill and 
additional subsurface drains to supplement those drains already 
constructed. (IN). 


(8) Regrade entire area in the V between 
ditches 74 and 74-M filling extensive ruts and holes. Install 
one-half round invert tile in the several main valleys of this area 
which together with proper regrading will convert this area into 
an adequately drained one. (NFD). 


(9) Install subsurface drain in seepage area 
near junction of 76-B and 76. (IN). 


(10) Clean end of 12" culvert located about 
300 feet. northwest of junction of 76 and 76-A. Install 50 feet 
of one-half round invert tile downstream from outlet of culvert. 
(IN). 


, (11) Regrade ditch along side firing line at 
pistol range. (IN). 


(12) Install 20 feet of subsurface drain into 
seepage area in the V between ditches 78 and 78-B. (Ny). 


(13) Install subsurface drains inte seepage 
northeast of junction of 74*J and 74-J-1. (IN). 


(14) ‘Install subsurface drains to eliminate 
extensive ground water out-crops in the hill side west of the 
motor pool building. Drain the upper level into ditch 74-V-l and 
the lower level into ditches 74-V, 74-M-1-B and/or 74-J-1. (IN). 


(15) Fill and install one-half round invert 
tile and/or subsurface drains to eliminate extensive pooling of 
water in the V between ditches 74 and 74-G. (IN). 
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13. SPECIFIC REPORT ON OUTLYING AREA IN VICINITY OF 
FORT CLAYTON. ( AREA NUMBER TEN). 


@. Area included. "Area in vicinity of Fort 
Clayton as indicated on accompanying Map M.C. 17. 


b. Draingze system No. 41. Continued from 
report on Fort Clayton (7v). 


(1) Ditch 41. Install subsurface drain pack- 
ed in large rocks from junction with 41-G to the 24" culvert just 
below junction with 41-L. Install one-half round invert tile for 
50 feet upstream from this culvert. (LRD). 


(2) Diteh 41-G. Install subsurface drain 
packed in large rocks from junction with 41 to the 24" culvert 
about 250 feet from end of system. Install one-half round invert 
tile from this 24" culvert to end of system. (LRD). 


(3) Ditch 41-H. Install one-half round invert 
tile... .(IN). 


(4) Ditehes 41-G-1 and 41-G-2. Install sub- 
surface drains packed in large rocks. (LRD). 


(5) Diteh 41-G-3. Clean and regrade. (LRD). 
(6) Ditches 41-G-5 and 41-G-7. Install sub- 


surface drains packed in large rocks in each of these ditches for 
30 feet above their junctions with 41-G. (LRD). 


(7) Ditches 41-3, 41-K and 41-K-1. Install’ 


subsurface drains packed in large rocks in each of these ditches. 
Install subsurface drain into seepage area located on south side 
of ditch 41 just below junction of this ditch and 4l-J. (IRD). 


c¢. Drainage system No, 42. Continued from report 
on Fort Clayton (7w). 


(1) Ditech 42. Install subsurface drain pack- 
ed in large rocks from junction with 42-L so 40 feet upstream 
from 4" sanitary sewer crossing this ditch. (IN). Unstop this 
sewer which is now overflowing into ditch 42. (IN). 


(2) Ditech 42-H. Install subsurface drain 
packed in large rocks from a point 100 feet above junction with 
42 to end of system. (IN). 


(3) Ditches 42-H-1 and 42-H-3, Install sub- 
surface drains packed in large rocks in each of these ditches for 
20 feet above their junctions with 42-H. (IN). 


(4) Ditech 42-H-2 Enetald subsurface drains 
packed in large rocks for 100 feet above junction with 42-H. (IN). 
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: (5) Ditch 42-L. Install subsurface drain 
packed in large rocks for 100 feet above junction with 42. (IN). 


(6) Ditches 42-M and 42-M-1. Install subsur- 


face drains packed in large rocks in these ditches. Include such 
additional subsurface drains as are mecessary to eliminate extens 
sive io areas on each side of these ditches in upper reach- _ 
es. IN 


(7) Ditch 42-A-1. Install one-half round 
invert tile in unpaved section and clean upper section which is 
now paved but totally obstructed. (Panama Canal property). (IN). 


(8) Ditch 42-P. Recondition and replace as 
required the lower section of this ditch and subsurface drain 
from junction with 42 to junction with 42-P-1 so as to eliminate 
the extensive swamps in the area near junction of 42-P and 42-P-1. 
Install one-half round invert tile for 40 feet above junction with 
42-P-3, (Panama Canal property). (IN). 


(9) Ditch 42-P-1. Recondition and replace 
with one-half round invert tile or subsurface drain. (Panama 
Canal property). (IN). 


(10) Ditch 42-P-2. Install one-half round in- 
vert tile for 150 feet above junction with 42-P-2-A. (Panama 
Canal property). (IN). 


(11) Ditch 42-P-2-A. Install one-half round 
invert tile for 25 feet above = with 42- P-2, (Panama 
Canal property). (IN). 


(12) Ditch 42-P-3. Taetail one-half round 
invert tile for 40 feet above junction with 42-P, (Panama Canal 
property). (IN). 


(13) Regrade area on top of Aetankion dam at 
west end to eliminate extensive pooling of water. (IN). 


-@. Drainage system No. 80. 


(1) Ditch 80. Recondition invert and pave 
‘side slopes from Canal to the 36" culvert under the Panama Rail- 
road. (Panama Canal property). (LRD). Complete installation of 
one-half round invert tile from this 36" culvert to junction with 
80-F, (IN). Install subsurface drain packed in large rocks from 
junction with 80-F to 100 feet beyond the point where ditch 80 
becomes the south road ditch for the battery road. (IN). 


(2) Ditch 80-A. Clean thoroughly. (Panama 
Canal property). (NFD). 


as). 
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(3) Ditch 80-C. Recondition side walls and 
install subsurface drains to eliminate extensive seepage areas 
on each side of this ditch. Install subsurface drains to elimi- 
nate seepage areas along 80 between Junctions with 80-B and 80-C. 
(Panama Canal property). (IN). 


(4) Ditch 80-D. Recondition side walls. 
(Panama Canal property) (IN). 


(5) Ditch 80sB22. Install one-half round 
invert tile from junction with 80=D to junction with 80-D-2-A, 
(Panama Canal property). (IN). 


(6) Ditches 80-E, 80-F and 80-F-1. Install 
one-half round invert tile. (IN). 


(7) Diteh 80-G. Install one-half round in- 
vert tile for 60 feet above junction with 80. (IN). 


(8) Diteh 80-H. Install one-half round in- 
vert tile for 120 feet above junction with 80. (IN). 


: (9) Ditch 80-3. Install one-half round in- 
vert tile for 150 feet above junction with 80. (IN). 


(10) Ditch 80-K. Install subsurface drain pack- 
ed in large rocks from junction with 80 to 18" culvert at junction 
of 80-K and 80-K-2. Install one-half round invert tile for the 
next 100 feet above this 18" culvert and regrade remainder of 
ditch. (IN). 


(11) Ditch 80-K-1. Install one-half round 
invert tile from junction with 80-K to 20 feet upstream from 18" 
culvert under highway. (IN). 


(12) Diteh 80-K-2, Install one-half round 
invert tile for 20 feet upstream from 18" culvert at junction 
of 80-K with 80-K-2, (IN). 


(13) Ditch 80-K-2-A, Install one-half round 
invert tile from junction with 80-K=-2 to the indicated 4" pipe. 
(IN). 


(14) Ditch 80-K-2-A-1. Install one-half round 
invert tile for 20 feet above junction with 80-K-2-a, (IN). 


(15) Ditch 80-K=2-A-2, Install one-half round 
invert tile for 40 feet above junction with 80-K-2-A, (IN). 


(16) Ditch 80-M. Install subsurface drain 
packed in large recks for 200 feet above junction with 80. (IN). 


(17) Ditch 80-N. Regrade for 20 feet above 
junction with 80. (IN). 
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e. Drainage system No, 81. 


(1) Ditch 81. Unstop 24" culvert at lower 
end. Install one-half round invert tile for 150 feet upstream 
from this culvert. (Panama Canal property). (IN). 


(2) Ditch 81-A. Regrade. ° (Panama Canal 
property). (IN). 


(3) Ditch 81-B. Regrade. (Panama Canal 
property). (IN). Install one-half round invert tile. (LRD). 


f. Drainage system No. 82. 


(1) Ditch 82. Regrade section between 
junction with 82-D and culvert under Gaillard Highway. (Panama 
Canal property). (IN). , 


(2) Ditch 82-A. Straighten and install one- 
half round invert tile from junction with 82 to junction with 
82-A-1, Regrade above this latter point. (Panama Canal property). 
3 Install one-half round invert tile above junction with 82-A-2, 

LRD « 


(3) Ditch 82-A-1. Regrade. (Panama Canal 
property). (IN). 


(4) Ditch 82-B. Install one-half round in- 
vert tile ee 150 feet upstream from 15" culvert under Ferry Road. 
(Panama Canal property). (IN). 


g. Drainage system No. 83. 


Ditch $3. Install one-half round invert tile 
from lake to end. (Panama Canal property). (IN). 


h. Drainage system No, 84. 


Ditch 84. Clean outlet of 20" culvert under 
Gaillard Highway. (Panama Canal property). (IN). 


k. Drainage system No. $5. 


(1) Ditech 85. Install subsurface drain pack- 
ed in large rock from lake to 20 feet upstream from junction with 
85-D. (LRD). 


(2) Ditches 85-A, 85-B,and 85-C. Install 


subsurface drain packed in large rock in each of these ditches. 
(LRD). ‘ 


(3) Diteh 85-D. Install subsurface drain 


packed in large rock for 20 feet upstream from junction with 85, 
(LRD). 
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n. Drainage system No, 86. 


Ditch 86. Install subsurface drain packed 
in large rock in this ditch, including the tributaries. (LRD). 


n. Drainage system No, 88. 


3 (1) Ditch 88. Install subsurface drain 
packed in large rock from lake to 21" culvert. under eagle use road. 
(LRD). Regrade remainder of ditch. (IN). 


(2) Ditch 88-A. Install subsurface drain 
for 50 feet above junction with 88. (LRD). 


(3) Ditch 88-B. Install subsurface drain 
for 20 feet above junction with 33. (LRD). | 


(4) Ditch 88-C. Install subsurface drain 
for 50 feet above junction with 88. (LRD). : 


(5) Ditch 88-C-1, Install subsurface drain 
for 20 feet above junction with $8-C. (LRD). 


(6) Ditches 88-D and 88-E. Install subsur- 
face drain packed in large rocks. (IRD). 


(7) Ditch 88-F. Install subsurface drain for 
20 feet above junction with 88. (LRD). 


(8) Ditches 88-G and 88-H. Install subsur- 
face drains in each of these ditches for 50 feet above their 
junctions with 88. (LRD). 


(9) Ditch 88-J. Install subsurface drain 
packed in large rock. (LRD). 


(10) Ditech 88-K. Install subsurface drain 
packed in large rocks from junction with 88 to 50 feet above junc- 
tion with 884-1. (LRD). 


(11) Ditches 88-L and 88-L-1. Install sub- 
surface drain packed in large rocks in each of these ditches. 
(LED). | 


(12) Regrade road ditch located about 700 feet 
west of end of ditch 41-G. (IN). 


p. Drainage system No. 89. 


(1) Diteh 89. Install one-half round invert 
tile. (LRD). 


(2) Drain swamp located on west side of ditch 
$9 at its upper end. (IN). 
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q- Drainage system No, 90. 


(1) Diteh 90. Install one-half round invert 
tile from lake to 20 feet above Tune bon with 90-A. (LRD). 


(2) Ditch 90-4. Install opechate round invert 
tile for 20 feet above junction with 90. (LRD). 


r. Drainage system No. 21. 


| (1) Ditech 91. Install one-half round invert 
tile.  (LRD). | 


(2) Regrade trail leading from point near end 
of ditch 91 in direction of end of ditch 89. Fill ruts, holes and 
unbackfilled trenches. (IN). 


Bo Drainage system No. 92. 


Ditch 92. Install one-half round invert tile 
from lake to a point 350 feet upstream from uppermost 24" culvert 
indicated. (LRD). 


t. Drainage system No, 93. 
(1) Ditch 93. Install one-half round invert 


tile from lake to 50 feet upstream from junction with 93-C. (LRD). 


; (2) Ditches 93-A and 93-B. Install one-half 
round invert tile. (LRD). 


u. Drainage system No. 94. 


(1) Ditch 94. Install one-half round invert 
tile... -(LRD); | | 


3 | (2) Ditch 94-A. Install one-half round invert 
tile for 20 feet above junction with 94. (LRD). 


(3) Fill extensive ruts in shoulders of Chiva 
Chiva Road in vicinity of ditch 94. (Gm). 


vo Drainage system No, 95. 
Regrade upper section of ditch. (IN). 
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14. SPECIFIC REPORT ON FORT WILLIAM D. DAVIS. (AREA NO.1)). 


a. Area included. Fort William D. Davis and vicin- 
ity as indicated on accompanying Maps M.C. 18 and M.C. 19, 


b. Drainage System No. 96. 


(1) Ditch 96. Pave invert and side slopes from 
junction with 96-A to 7! x 15' culvert just downstream from junction 
with 96-Q. Install one-half round invert tile from the 7' x 15! 
culvert to junction with 96-S. (LRD. Part Panama Canal and part 
Army). See subsequent report for system above junction with 96-S. 


: (2) Ditch 96-A. See subsequent report for this 
ditch and its tributaries. 


(3) Ditch 96-B. Install one-half round invert 
tile. (Panama Canal property. NFD). 


(4) Diteh 96-C. Install one-half round invert 
from junction with 96 to 100 feet above junction with 96-C-l. (NFD). 


(5) Ditch 96-C-1. Install one-half round 
invert tile. (NFD). 


(6) Ditech 96-D. Install one-half round invert 
tile from junction with 96 to a point 100 feet from end of system. 
(NFD). 


(7) Ditches 96-E and 96-F. Install one-half 


round invert tile in each of these ditches from their junctions 
with 96 to 200 feet upstream from these junctions. (NFD). 


(8) Ditch 96-G. Regrade for 20 feet above 
junction with 96. (NFD). 


(9) Ditch 96-H and indicated iors, 
Install one-half round invert tile. (NFD). 


(10) Ditch 96-J. Install one-half round invert if 
tile from junction with 96 to 100 feet above 24" road culvert nt 
just above junction of .96-J with 96-J-1. Reset this 24" culvert 
if required to obtain grade for outlet to ditch 96. Regrade all 
of 96-J system to eliminate local pools of water. All of above (IN). 


(11) Ditch 96-J-1. Install one-half round 
invert tile from junction with 96-J to, the existing paved section 
in rear of motor pool. (IN). 


7 (12) Ditch 96-K. Install one-half round in- 
vert tile for 50 feet upstream from junction with 96. (IN). 
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(13) Ditch 96-L. Pave invert side slopes 
from junction with 96 to junction with 96-L-1,, (NFD). Kecon- 
dition section from junction with 96-L-1 to junction with 
96-L-4. (IN). Install one-half round invert tile for 50 feet 
above junction with 96-L-4. (IN). 


(14) Ditch 96-L-3. Install one-half round 
invert tile from junction with 96-L to culvert outlet located 
about 300 feet from this junction. (IN). 


(15) Ditch 96-M. Install approximately 100 
feet of one-half round invert tile from junction with 96 to 
beginning of existing paved section. (IN). Repair side walls 
above this latter point. (IN). - | 7 


(16) Ditch 96-M-1. Install one-half round 
tive tile for 80 feet above junction with 96-M. (IN). 


(17) Ditch 96-N. Install one-half round in- 
vert tile, regrading area around end to drain into ditch. (NFD). 


(18) Ditch 96-Q. Recondition invert and pave 
side walls from junction with 96 to junction with 96-Q-5. (NFD). 
Install one-half round invert tile from this latter point to end 
of system, (LRD). 


(19) Ditch 96-Q-1. Install one-half round 
invert tile. (NFD). 


(20) Ditches o6nGn2 and 2eaii3- Install 
one-half round invert tile. (IN). 


(21) Ditch 96-Q-4. Repair side slopes from 
junction with 96-Q@ to end. (IN). : ; 


(22) Ditch 96-Q-4-A. Install one-half round 
invert tile. (IN). , 


(23) Ditech 6-0-5, Install one-half round 
invert tile for 20 feet above junction with 96-Q. (IN). 


(24) Ditch 96-Q-6. Install one-half round 
invert tile for 200 feet upstream fram junction with 96-Q. (LED). 


(25) Ditech 96-R. Install one-half round 


invert tile from junction with 96 to junction with 96-R-1. (LRD). 
See subsequent report for system above this point. 7 


 ¢- Miscellaneous items in area tributary to 
Drainage System No. 96. rset ache take HCP 


(1) Fill low local depressions in area bounded 
by ditches 96, 96-L, 96-L-4 and 96-P. (IN). 
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(2) Remove deteriorated and abandoned bridge 
from across ditch 96 at a point about 500 feet upstream from 
junction of this ditch with 96-Q. (IN). 


(3) Fill large depression located on east 


side of ditch 96-R about 500 feet upstream from junction of this 
ditch with 96. (LRD). 


d. Drainage System No. 97. 
(1) Ditch 97. 


(a) Pave invert and side slopes from 
42' x 10' culvert under Boliver Highway to 7' x 9' culvert under 


the Panama Railroad just downstream from junction with 97-X. (LKD). 


{b) Straighten and pave invert and side 
slopes from last mentioned culvert under railroad to 8' x 74! 
culvert under railroad about 250 feet upstream from junction with 
97-BB. (Panama Canal Property. WFD). 


(c) Straighten and pave invert and side 
slopes from last mentioned 8! x 75! culvert to junction with 97-DD. 
(NFD). 


(d) Pave invert and side slopes from 
junction with 97-DD to 97-FF. (LKD). 


(e) Install one-half round invert tile 
from junction with 97-FF to 97-JJ (LED). See subsequent survey 
for system above this point. 


(2) Ditech 97-A. Install one-half round in- 
vert tile. (IN). 


(3) Diteh 97-B. Eliminate large erosion hole 
at junction with 97. Pave inlet and cutlet to 2 - 24" culverts 
under Bolivar Highway. Install one-half round invert tile from 
these culverts to end of system. All of above, (IN). 


(4) Diteh 97-B-1. Install one-half round 
invert tile for 50 feet above junction with 97-B. (IN). 


(5) Ditch 97-B-2. Install one-half round 
invert tile. (IN). 


(6) Ditch 97-D. Install one-half round 
invert tile. (IN). 


(7) Ditch 97-D-1. Install one-half round 


invert tile resetting the 12" culvert, if required, and includ- 
ing the indicated tributary. (IN). 
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(8) Ditch 97-F. Pave invert and side slopes 
from junction with 97 to 19' x 6' culvert just downstream from 
junction with 97-F-8, (LRD). Pave invert and side slopes from 
golf course water hazard near junction with 97-F-16 to junction 
with 97-F-19. (LRD). Install one-half round invert tile from 
junction with 97-F-19 to end of water in ditch approximately 
200 feet above junction with 97-F-20. (IN). 


(9) Ditch 97-F-1. Connect into ditch 97 
and recondition. (IN). 


(10) Ditches 27-F- 1-A, 97-F=-2 and 97-F-3. 
Install one-half round invert tile in these ditches including 
the indicated tributaries. (IN). 


(11) Ditch 97-F-4. Install one-half round 
invert tile in tinpaved section for approximately 100 feet above 
junction with 97-F. (IN). Repair side walls where ditch passes : 
under fence just above junction with 97-F-4-A. (IN). Install 
spel round invert tile from junction with 97-F-4-C to end. 

NFD). : 


| (12) Ditches 97-F-4-A and 97-F-4-B. Install 
one-half round invert tile. (NFD). 


(13) Ditch 97-F-4-B. Install one-half round 
invert tile in the two short feeds into this ditch from motor 
pool area. (NFD). 


(14) Ditches 97-F-5 and 97-F-6. Install one- 
half round invert tile including indicated tributaries, (IN). 


(15) Ditch 97-F-7. Install one-half round 
invert tile from aucune with 97-F to.a point 150 feet from end. 
(IN). 


: (16) Ditch or-f-8, Install one-half round 
invert tile. (IN). 


(17) Ditch 97-F-8-1. Install one-half round 
invert tile including the indicated tributaries. (IN). 


(18) Ditch 97-F-9. Install one-half round 
invert tile. (IN). 


(19) Ditch 97-F-10. Recondition throughout, 
completing unpaved section of about 6 feet ate inlet to culvert 
under road. (IN). 


(20) Ditch 97-F-11. Install one-half round 
invert tile. (IN). 


(21) Ditech 97-F-12. Install one-half round 
invert tile from junction with 97-F to corner of Beer Garden. (IN). 
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(22) Ditch 97-F=13. Pave inlet to this culvert. 
IN). 


(23) Ditch 97-F-14. Straighten and pave invert 
and side slopes from junction with 97-F to junction with 97-F-14-E. 
(LkD). See subsequent report for system above this point and 
ditches 97-F-14-D and 97-F=14-E. : 


(24) Ditch 97-F-14-A. Install one-half round 
invert tile from junction with 97-F-14 to a point 200 feet above. . 
ont with 97-F = Tanke) . Recondition junction with 97-F-14-A-1. 
(IN % 


(25) Ditech 97-F-14-B. Install one-half round 
invert tile from acaba with 97-F-14 to beginning of existing 
paved section. (LED). 


(26) Ditch 97-F-14-C. Recondition throughout 
and pave side slopes to within 300 feet of end. Repair side walls 
for the upper 300 foot section, (IN). 


; (27) Ditches 97-F-1l 7-F-16, 97-F-17 
97-F-18 and 97-F-19. Install one-half round invert tile in 

unpaved sections of these ditches including the indicated tribu- 

taries. Recondition and/or replace paved sections. (IN). 


(28) Ditches 97-G_and 97-H. Install one-half 
round invert tile. (IN). 


(29) Ditech 97-J. Install one-half round invert 
tile from junction with 97 to 18" culvert under Bolivar Highway. 
Pave inlet to 18" culvert. (IN). 


(30) Ditch 97-J-1. Install one-half round 
invert tile. (IN). 


(31) Ditch 97-K. Install one-half round 
invert tile. (IN). 


(32) tehes 97-L -M -N and 97-P, 


Regrade to eliminate local pooling of water. (IN). Install one- 
half round invert tile. (LHD). 


(33) Ditch 97-Q. Complete junction with 97. 
Install one-half round invert tile for 100 feet upstream from 
culvert under Bolivar Highway. (IN). 


| (34) Ditech 97-Q-1. Install one-half round 
invert tile. (IN). | 


(35) Ditch 97-3. Regrade. (IN). 
(36) Ditch 97-T. Pave invert and side slopes. 


(IN). 
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(37) Ditch 97-U. Install one-half round 
epee tile to a point 100 feet from end. Lower 6" culvert under 
Bolivar Highway, if required, to obtain outlet for this ditch. 
(IN). 


(38) Diteh 97-U-1. Install one-half round | 
invert tile. (IN). 


: (39) Ditch 97-V. Install one-half round 
invert tile in sections now unpaved to a point 200 feet from end.. 
(IN). Recondition existing paved section. (IN). 


, C20). Ditch 97-V-1. Install one-half round 
invert tile for 50 feet upstream from junction with 97-V. (IN). 


(41) Ditch 97-V-2. Clean 6" culvert in this 
ditch. (IN). 


(42) Ditch 97-V-3. Install one-half round 
invert tile from junction with 97-V to outlet of 30" culvert. (IN). 


(43) Ditch 97-V-4. Recondition this ditch 
throughout. (IN). | 


(44) Ditch 97-V-4-A. Regrade. (IN). 


(45) Ditch 97-V-5. Install one-half round 
invert tile from junction with 97-V to outlet of culvert. (IN). 


(46) Ditches 97-V-6, 97-V-7 and 97-V-8. 
Install one-half round invert tile. IN). 


(47) Ditch 97-V-9. Eliminate extensive erosion 
hells at junction of this ditch with 97-V. (IN). 


| (48) Ditch 97-W. Install one-half round invert 
tile from junction with 97 to 20 feet upstream from inlet to 15" 


culvert, (IN). 


(49) Ditches 97-X, 97-Z and 97-AA. (Panama 
Canal property). See subsequent report for these ditches. 


(50) Ditech 97-¥. Install one-half round invert 
tile. (Panama Canal property). (NFD). 


(51) Ditech 97-BB. Install one-half round invert 
tile from junction with 97 to 36" culvert under railroad. (Panama 
Canal property). (NFD). 


| ($2) Ditch 97-CC. Install one-half round invert 
tile from junction with 97 to junction with 97-CC-1. (NFD). 
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(53) Ditch 97-DD. Install one-half round invert 
tile from junction with 97 to within 200 feet of junction with 
97-DD-6. (LRRD). 


(54) Ditch 97-EE. Install one-half round invert 
tile for 20 feet above junction with 97. (LRD). 


(55) Ditch 97-FF. Install one-half round invert. 
tile from junction with 97 to 300 feet upstream from junction with ~ 
OF-FF-4, ( LRD ) ° 


(56) Ditch 97-FF-4. Install one-half round 
invert tile for 50 feet upstream from junction with 97-FF. (LRD). 


(57) Ditch 97-GG. Install one-half round invert 
tile from junction with 97 to end of water approximately 600 feet 
upstream from this junction. 


(58) Ditech 97-HH. Install one-half round in- 
vert tile from junction with 97 to a point 50 feet upstream from 
culvert under railroad. (LKD). 


e Miscellaneous items in area tributary to Drain- 
age System No. 97. 


. (1) Drain extensive pool of water impounded 
by road to radio transmitter tower by installing 12" diameter 
culvert under road. (IN). 


(2) Fill extensive ruts on both sides of Ii 
ditch 97-C. (IN). * 


_ (3) Fill extensive ruts on west side of it 
Bolivar Highway about 500 feet southwest of junction of ditches La 
97-B and 97-B-2. (IN). | 


(4) Fill hole located about 200 feet north- 
east of junction of ditches 97 and 97-D. (IN). iH 


(5) Fill local depressions in area between 
Bolivar Highway and ditch 97 from ditch junctions 97 with 97-F 
to 97 with 97-T. (IN). 


(6) Fill local depressions in area between 
Panama Railroad and Bolivar Highway from end of ditch 97-Q.1 to 
end of ditch 97-U. (IN). 


(7) Provide roof drainage system for guard 
house. (LRD). 7 


(8) Eliminate pot hole at junction of sewer 


entering ditch 97 between junctions of this ditch with 97-T and 
97-V. (IN). ; 


131 


(9) Extend ditch 97-F- 6 with one-half round 
invert tile to drain low area near end of this ditch. (IN). 


| (10) Eliminate pot hole at ditch entering ditch 
97-F at a point about 250 feet upstream from junction of .97-F and 
97-F-4- (IN). 


PE (11) Fill areas located at points about 200 
feet northwest of and 200 feet southwest of junction of ditch. 
97-F-4 and 97-F-4-B. (IN). 


“(12) Fill extensive local depressions in area 


- located between Post Chapel and ditch Om gee (IN). 


(13) Drain seepage area re about 300 feet 


northwest of junction of 97-F and 97-F- 13. (IN). 


(14) Eliminate pot hole located in south bank 
of ditch 97#F-14 at a point about 600 feet upstream from. junction. 
of 97-F and 97-F-14. (IN). 


(15)° Pail A ciiielan in north bank of ditch 


O7-F-14-A at a point about 300 feet upstream from junction of this 


ditch with 97-F-14. (IN). 


(16) Recondition roof drainage system around 


building located in V between ditches 97-F-14-A and 97-F-14. (IN). 


(17) Eliminate large pot hole in east bank of 
ditch 97-F-14-C at a point about 150 feet upstream from junctior 
of this ditch with 97-F-14. (IN). 


| (18) Fill extensive local depressions in area 
located in V formed by ditch 97-F at junction with 97-F-14. 
Install one-half round invert tile drain for area west of junction 
of 97-F and 97-F-15. (IN). 


(19) Improve upper end of golf water hazard 
pool at per skeet of 97-F and 97-F-16 by adding concrete walls. 
(LED) . i | 

(20) Siiiwis area located in V tintudon ditches 
97-F hrege 97-F -15 A (CIN). 


2 ees (21) Fill area’ located about 250 feet south 
of Junetion of ditches 97-F and 97-F-15. pauls 


(22) Fill and regrade area around ditches 
97-F - “V7, 97-F-18,and 97-F-19 to drain into these ditches. (IN). 


(23) Fill hole on ‘north bank of ditch 97-F 


ata Updating about 250 feet downstream from junction of this ditch 
with ditch 97-F-20. (IN). 
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(24) Extend ditch 97-V-4-B with laterals as 

required to drain extensive ground water outcrop located near end 
of this existing ditch. Install one-half round invert tile in 
entire system. (IN). 


(25) Install one-half round invert tile in 
ditch at rear of field officers' quarters. (LRD). 


(26) Drain swamp located on east side of 
ditch 97-Y by one-half round invert tile laterals into ditch 97-Y. 
(Panama Canal property). (NFD). 


; (27) Drain swamp located about 100 feet south- 
west of outlet of 36" culvert under railroad in ditch 97-BB by 
one-half round invert tile lateral into this ditch. (Panama 
Canal property). (NFD). 


(28) Fill large hole on east side of Panama 
Railroad at a point about 200 feet west of junction of ditches 
97 and 97-E. (Panama Canal property). (IN). 


£. Drainage System No. 98. 


(1) Ditch 98. See subsequent report for 
recommendations this ditch. ‘ 


(2) Ditech 98-N. Install one-half round in- 
vert tile from junction with 98 to a point 40 feet upstream from 
junction with 98-N-2. (NFD). 


(3) Diteh 98-N-1. Install one-half round 
invert tile. (NFD). 


(4) Ditch 98-N-2, Install one-half round 
invert tile for 10 feet upstream from junction with 98-N. (NFD). 


g- Drainage System No. 99.- System is in possible 


influence area of Third Locks Project and all recommendations made 
herein should be coordinated with plans for that project. 


| (1) Ditch 99-A. Install one-half round in- 
vert tile from junction with 99-A-1 to junction with 99-A-5. 
(Panaia Canal property). (LKD). 


(2) Fill and drain or provide positive salt 
water circulation to large swamp located on both sides of ditch 
99. (Panama Canal property ). (LRD). 


(3) Fill ruts and minor depressions in area 
between Panama Canal and newly located Panama Railroad for the 
section north of the Gatun - Fort Davis Highway. (Panama Canal 
Property). (IN). 


h. Drainage System No. 100. System is in possible 


influence area of Third Locks Project and all recommendations made 
herein should be coordinated with plans for that project. 
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. (1) Ditch 100. Recondition side walls of 
lower section, if it is not to be affected by lock excavation. 
Pave invert and side slopes or otherwise incorporate in final 
Third Locks Project Plans the section of ditch above junction © 
with 100-G. Overflow from flooded excavated section is now pour- 
ing into ditch through 100-G, resulting in practical stagnation 
of ditch 100 above junction with 100-G. (Panama Canal property). 
(LRD). Continue oiling this section of ditch or as alternate, the 
overflow point from flooded section might be moved upstream as 


‘far as practicable to produce current in ditch. (Panama Canal 


property). (IN). 


(2) Ditch 100-A. Install one-half round 


invert tile. (Panama Canal property). (LED). 


(63) Daiteh 100-C and 100-C-1. Install one- 
half round invert tile, regrading area at upper “end of ditch 
100-¢ to drain into it. (Panama Canal property). (LRD). 


. (4) Ditch 100-E. Install one-half round 
invert tile from junction with ditch 100 to 400 feet above 
junction with 100-E-1. (Panama Canal property). 


(5) Ditch 100-E-1, Install one-half round 
invert tile from junction with 100-E to culver under highway. 
(Panama Canal property). (LRD). i 


vee (6) Ditech 100-F, Install one-half round 
invert tile. (Panama Canal property). (LRD). ) 


(7) Fill low areas and install one-half round 
cesert tile as required to completely drain area bounded by 
Panama Canal, ditches 100 and 101 and Gatun - Fort Davis Highway. 
(ranane Canal property). (LRD). 


(8) Fill ruts and drain seepage areas in 
areas between ditch 100 and Gatun-Fort Davis Highway in vicinity 


‘of junction of ditches 100 and 100-G. (Panama Canal property). 


(IN). 


k. Drainage System No. 101. System rv in pos- 
wave influence area of Third Locks Project and all recommendations 
made herein should be coordinated with plans for that project. 


| (1) Ditch 101-C. Install one-half round 
invert tile with subsurface drains into extensive seepage areas 
on both sides and at end of this ditch. (Panama Canal property). 
(LRD). : 


(2) Drain area which is impounding water and 
which is located about 400 feet south of junction of ditches 


101 and 101-C. (Panama Canal property). (LED). 
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Approved 


Colonel, Medical Corps. 


APPROVED: 


Assistant Chief of Staff, G-4 


Deputy Department Commander 
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‘MALARIA CONTROL - DRAINAGE SURVEY 


PANAMA CANAL DEPARTMENT 


13 JANUARY 1944 


15. SPECIFIC REPORT ON FORT RANDOLPH AND VICINITY. 
AREA NO, 12 ). 


@. Area included. Fort Randolph and vicinity as 
indicated on accompanying map M.C. 20. 


b. Drainage System No. 102. 


(1) Ditech 102, Install one-half round 
invert tile from junction with 102-A to 150 feet upstream from 
culvert under.new road to battery. Regrade and fill area above 
this culvert so that it will completely drain. (IN). 


(2) Ditch 102-A. Regrade. (IN). 


c. Drainage System No. 103. 


(1) Ditch 103. Install one-half round invert 
tile froma point 50 feet upstream from junction with 103-A to 
24" culvert under access road. (NFD). 


(2) Regrade area south of ditch 103-A. (IN). 


dad. Drainage System No. 104. 


(1) Ditch 104. Install one-half round invert 
tile from junction with 104-A to end of ditch. (NFD). 


(2) Ditch 104-B. . Install one-half round in- 
vert tile from junction with 104 to junction with 104-B-1. (NFD). 


(3) Ditch 104-C. Install one-half round invert 
tile for 100 feet upstream from junction with 104. (NFD). 


(4) Fill ruts in area located about 200 feet 
northwest of junction of 104 and 104-C. (IN). 


e. Drainage System No. 105. 


(1) Ditches 105-A, 105-A-1 and 105-a-2 
Install one-half round invert tile. (NFD). 


(2) Fill or regrade several garden ditches 
between ditches 105 and 105-a-1. (IN). 


(3) Fill holes on north side of ditch 105 
at entrance to baseball grandstand. (IN). 


(4) Fill holes at end of ditch 105. (IN). 


f. Drainage System No. 106. 


*(1) Ditech 106-B. Install one-half round invert 
tile. (LKD). 
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(2) Replace 6" culvert located in ditch 106 
just upstream from junction with 106-D. (NFD). 


g- Drainage System No. 107. 


(1) Ditch 107. Install one-half round invert 
tile from a point 100 feet downstream from outlet of 24" culvert 
just below junction of 107 and 107-C to-end of system. (IN). 


; (2) Ditch 107-B. Install one-half round 
invert tile from junction with 107 to outlet of 18" culvert 
under road. (IN). 


(3) Ditch 107-C. Install one-half round 
invert tile from junction with 107 to 20" culvert eit) road. (IN). 


h. Drainage System No. 108. 


(1) Ditech 108. Install one-half round invert 
tile from junction with 108-A to end of system. (IN). 


(2) Ditch 108-A. Install one-half round 
invert tile from junction with 108 to junction with 108-A-1. 
Regrade remainder of system. (IN). 


(3) Ditch 108-B,. Install one-half round 
invert tile. (IN). 


k. Drainage System No, 109. 


(1) Ditch 109. Recondition section immediately 
upstream from junction with 109-C. (IN). Install approximately 
200 feet of one-half round invert tile for section immediately 
upstream from junction with 109-E. (IN). Regrade section immediate- 
ly upstream from junction with 109-F, (IN). 


(2) Ditch 109-B. Install one-half round 
invert tile from a point 100 feet upstream from junction with 
109 to end of system. (IN). 


(3) Ditech 109-B-1. Eliminate erosion hole at 
junction of this ditch with 109-B, (IN). 


(4) Ditech 109-B-2. Install one-half round 
invert tile including all of the indicated tributaries. (IN). 


(5) Ditch 109-C. Install one-half round 
invert tile from junction with 109 to next 20" culvert upstream 
from this podnt. (IN). 


(6) Ditech 109-D. Install one-half round 
invert tile including all of the indicated tributaries. (IN). 


(7) Ditches 109-E, 109-E-1 and 109-E-2. 
Install one-half round invert tile. (IN). 
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:% by ae ee (8) Ditch 109-F. Install one-half round 
invert tile. (IN). - ., ; 


(9) Drain road. intersection located about 200 
* feet west of junction of ditches 109-B and 109-B-2. (IN). 


| (10) Regrade area located between ditch 109 
and NCO quarters. (IN). 
: (11) .Fill extensive ruts located near end of 


m. Drainage System No. 110. 
Ditch 110. Clean and recondition entire sys- 


tem ‘apa adjacent area so that positive salt water circulation 
is effected. (NFD). 


n. Drainage System No. 1li. 


(1) Ditech 111. Clean and recondition entire 
system so that positive salt water circulation is effected. (NFD). 


(2) Fill hole and trench located about 100 
feet southwest of outlet of ditch 111. (NFD). 


p. Drainage System No. 112. 
(1) Ditch 112. Recondition end of ditch. (IN). 


(2) Ditches 112-A, 112-B, 112-C, 112-D, 112-E, 
112-F and 112-G. Install one-half round invert tile in these 
ditches including the indicated tributaries. (IN). 


- (3) + Ditech 112-H. Install one-half round 
invert tile from junction with 112 to junction with 112-H-1. (IN). 


(4) Diteh 112-H-1. Install one-half round 
invert tile from junction with 112-H to a point 40 feet upstream 
from this junction. (IN). 

g. Drainage System No. 113. 
Ditch 113, Kecondition end of ditch. (IN). 


r. Drainage System No. 114. 


Ditch 1 Install 60 feet of one-half round © 
invert tile at the end of ditch. (IN). 


s. Miscellaneous improvements. 
(1) Fill extensive holes and depressions in 


area located about 200 feet south of ditch 112-H. (IN). 
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* ; (2) Regrade area located about 150 feet south 
of ditch 109-B, (IN). 


(3) Drain hes fill davtpaiion located about 
250 feet northwest of junction of ditches 112 and 112-a. (IN). 


(4) Install 30 feet of one-half round invert 


tile in section of unpaved ditch located about 200 feet west of 
post theater. (IN). 
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Colonel, Medical Corps. 


APPROVED: 


Assistant Chief of Staff, G-4 


Deputy Department Commander 
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MALARIA CONTROL - DRAINAGE SUR 


16. SPECIFIC REPORT ON FORT GULICK AND VICINITY. 
(AREA NO. 13). 


a. Area included. Fort Gulick and vicinity as 
indicated on accompanying Maps M.C. 21 and M.C. 22. 


b. Drainage System No. 115. 


(1) Ditch 115. Pave invert and side slopes 
from 6! diameter culvert under Bolivar Highway to junction with 
115-X. (LRD). Install 1/2 round invert tile from junction with 
115-X to a point 400' upstream from this junction (LRD). (Part 
Panama Canal property and part army). 


(2) Ditch 115-a. Remove 24" culvert in this 
ditch at U.S. Navy Oil pipe line crossing. This culvert is inade- 
quate in size and has been set with its flow line elevation approxi- 
mately 15 inches above the flow line of the existing paved ditch. 
These conditions have contributed to the silting up of the entire 
system above this 24" culvert. Clean ditch and recondition side 
walls from this 24" culvert to the 30" culvert just upstream from 
junction with 115-a-5. (All of above (IN) and Panama Canal 
property). 


(3) Diteh 115-A4-1. Install 1/2 round invert 
tile.. (Panama Canal property LRD). 


(4) Ditch 115-A-2. Install 1/2 round invert 
tile in upper section of this ditch filling low area East of this 
ditch as required to drain into ditch. (Panama Canal property LRD.) 
Clean paved section of ditch 115-4-2 including the indicated 
tributaries. (IN). 


- (5) Diteh 115-a-3. Install 1/2 round invert 
tile from junction with 115-A to junction with 115-A-3-A, (Panama 
Canal property LRD.) 


(6) Ditch. 115-B. Open ditch at U.S. Navy 
oil pipe line crossing where ditch is totally obstructed, Se 
ing stagnant water for several hundred feet upstream from this 
point. (Panama Canal property. IN) Install 1/2 round invert 
tile from junction with 115 to 24" culvert at junction with 
115-B-1. (NFD) 


(7) Ditch 115- Pave invert from junction 
with 115 to junction with 115-C-3. nee Canal Property. NFD)/ 


(8) Ditches 115-C-1 and 115-C-2. Install 1/2 


round invert tile. (Panama Canal Property NID). 


(9) Ditch 115-D. Pave invert and side slopes 
from junction with 115 to junction with 115-D-1. Install 1/2 round 
invert tile from this point to end of system. (Panama Canal 
property. IN). 
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(10) Ditch 115-D-1. Install 1/2 round invert 
tile. (Panama Canal property. IN). . 


(11) Ditch 115-E. Install 1/2 round invert 
tile. (Panama Canal property. LRD) 


(12) Ditch 115-F. Pave invert and side slopes. 
(Panama Canal property. IN) | 


(13) Ditches 115-F-1 gnd 115-F-2. Install 
1/2 round invert tile in each ditch for 150 feet upstream from 


junctions with 115-F. (Panama Canal property IN). 


| | 
(14) Ditches 115-G and 115-G-1. Install 1/2 


round invert tile. (Panama Canal property IN). 


ee (15) Ditches 115-H and 115-H-1-A. Install 1/2 
round invert tile. (Panama Canal property IN). . 


(16) Ditch 115-H-1. Install 1/2 round invert 
tile from junction with 115-H to a point 50 feet upstream from 
junction with 115-H-1-A. (Panama Canal property IN). 


(17) Ditech 115-J. Pave invert and side slopes 
from junction with 115 to junction with 115-J-4. (Part Panama 
Canal and part Army property IN). 


. (18) Ditches 115-J-2 and 1155-3, Install 
1/2 round invert tile. (IN) 


(19) Ditech 115-K. Install 1/2 round invert 
tile, (IN) 


- 


(20) Ditch 115-L. Regrade section from junction 
with 115 to culvert under access sce (IN). Pave invert and 
side slopes (LRD). 


(21) Ditch 115-M, Pave invert and side slopes 
from junction with 115 to end of system (IN). 


. (22) Ditch 115-M-1. Install 1/2 round invert 
tile from junction with 15-M to junction with 115-M-1-B. (IN). 


(23) Ditech 115-M-1-A. Install 1/2 round invert 
tile) Cin). 


(24) Ditch 115-M-2, Install 1/2 round invert 
tile from junction with 115-M to junction with 115-M-2-A. (IN). 


(25) Ditch 115-M-3, Install 1/2 round invert 
tile (IN). 


(26) Ditch 115-M-4. Install 1/2 round invert 
tile (LRD). e | 
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(27) Ditches 115-N and 115-N-1. Install 1/2 
round invert tile. (IN). 


(28) Ditch 115-P. Install 1/2 round invert 
tile for 150 feet above junction with 115. (IN) 


3 (29) Ditches 115-@ and 115-R. Install 1/2 
round invert tile. (IN). : 


(30) Ditch 115-S. Install 1/2 round invert 
tile for 250 feet upstream from junction with 115. (IN). 


(31) Ditch 115-U. Install 1/2 round invert 
tile from junction with 15 to a point 100 feet upstream from 
junction with 115-U-2, (IN) 


(32) Ditch 115-U-1. Install 1/2 round invert 
tile for 60 feet upstream from junction with 115-U. (IN) 


(33) Ditch 115-U-2. Install 1/2 round invert 
tile. (IN) 


(34) Ditch 115-V. Install 1/2 round invert 
tile from junction with 115 to a point 50 feet upstream from the 
12" culvert located about opposite the midpoint of the post 7 
laundry. (IN) 


(35) Ditch 115-W. Install 1/2 round invert 
tile from junction with ** 5 to a point 150 feet upstream from 
junction with 115-W-1. (IN) 


: (36) Ditch 115-W-1. Install 1/2 round in- 
vert tile. (IN) 


(37) Ditech 115-X. Install 1/2 round invert 
tile from junction with *** to a point 400 feet upstream from 
this junction. (IN) 


c¢. Drainage System No. 116. 
(2) ° Bitch 716. 


(a) See subsequent report for section 
below junction with 116-E. 3 


(b) Improve channel from junction with 
116-E to junction with 116-Q removing fallen trees and other 
debris. Avoid the destruction of shade. (Part Panama Canal and 
part Army property. IN) 


(c) Pave invert and side slopes from 
junction with 116-E to 116-Q. (Part Panama Canal and part Army 
property. IRD). 


**Tllegible 
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(d) Pave invert and side slopes from 
junction with 116-Q to 116-V, regrading areas on each side of 
ditch to drain into it. (IN) 


(c) Improve channel which is predominant- 
ly reasonably smooth rock outcrop from junction with 116-V to a 
point 200 feet upstream from junction with 116-Z. This is to be 
accomplished by a combination of regrading, filling depressions 
with lean concrete and installing 1/2 round invert tile or paved. 
sections for parts where rock outcrop does not form a naturally ° 


_ paved channel. (LRD). Install 1/2 round invert tile for 


section above 8" culvert and paralleling magazine area road. (LRD) 


(2) Ditch 116-E. Pave invert from junction 
with 116 to a point 600 feet above this junction. (Panama Canal 
property. LRD) : 


3 (3) Ditch 116-F. See subsequent report for 
this ditch. 


(4) Diteh 116-G. Install 1/2 round invert . 
tile with laterals as required to completely dry up marshyeareas 
on each side of this ditch. (Panama Canal property. LRED). 


(5) Ditch 116-H. Pave invert from junction 
with 116-to 116-H-2,. Improve channel from junction with 116-H-2 
to junction with 116-H-5 in the manner suggested under section 
16-C-l-e. (Panama Canal property LD). See subsequent report 
for ditch upstream from junction with 116-H-5, 


(6) Ditech 116-H-1. Improve channel from 
junction with 116-H to end of system in the manner suggested 
under Section 16-C-l-e. (Panama Canal property LRD) 


(7) Ditches 116-H=2 and 116-H-4. See sub- 


sequent report for these ditches. 


(8) Ditches 116-H-3 and 116-H-5. Improve 
channels of these ditches in the manner suggested under Section 
16-C-l-e, (Panama Canal property LAD). 


Oa che 


(9) Ditch 116-J. Install 1/2 round invert 
tile from junction with 116 to junction with 116-J-2, 
Improve channel above junction with 116-J-2 in the manner sug- 
gested under Section 16-C-l-e. (Panama Canal property LRD). 


(10) Ditches 116-J-1, 116-J=-2 and 116-J~3. 
Install 1/2 round invert tile in each of these ditches. (Panama 


Canal property LRD). 


(11 Ditches 116-K, 116-L, 116-M, 116-N and 


116-P. Install 1/2 round invert tile. (LRD) 


(12) Ditch 116-9. Pave invert and side slopes 
from junction with 116 to 10 feet upstream from 18" culvert under 
highway. Find source of and connect outcrop of sanitary sewage 
located about 100 feet southwest of this 18" culvert into ditch 


116-Q with a closed sewer. (IN). 
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(13) Diteh 116-R. Pave invert and side walls 
from junction with 116 to junction with 116-R-1. Install 1/2 
round invert tile in remainder of ditch. (IN) 


. (14) Diteh 116-R-], Pave invert and side 
slopes. (IN) 


(15) Ditch 116-8. Install 1/2 round invert 
tile,. (IN). 


(16) Ditches 116-T, 116-T-1, 116-T- =2 116-T-3, 
116-T-4 esa 116-T-5. Improve channels of these streams in accord- 


ance with method suggested in Section 16-C-l-e. (LRD) 


(17) Ditech 116-0. Install sub-surface drain 
packed in large rock or pave invert and side slopes. (IN) 


(18) Ditch 116-V. Install sub-surface drain 
and/or pave invert, Eliminate seepage area on south bank of 
ditch just upstream from junction with 116-V-2 by the use of 
1/2 round invert tile and sub-surface drains. (IN) 


(19) Ditch 116-V-1. Improve channel in manner 
suggested in section 16-C-l-e. Include all of the indicated tribu- 
taries. (LKD) | 


(20) Ditch 116-V-2. Pave invert and side 
slopes and/or install sub-surface drain packed in large rock. (IN) 


(21) Ditches 116-W, 116-X, 116-Y, 116-Z and 
116-2Z. Improve channels by method suggested in section 16-C-l-e. 
(LED ) 


d. Drainage System No. 117. 


(1) Ditch 117. Install 1/2 round invert tile 
in upper 150 feet of this ditch. (IN) 


e. Drainage System No. 118. 


(1) Diteh 118. Install 1/2 round invert 

- tile in sections of this ditch where bottom is not naturally paved 
by rock outcrop. In sections where rock is outcroping smooth 
profile by filling depressions with lean concrete. (IN) 


f. Drainage System No. 119. 


(1) Diteh 119, Install 1/2 round invert tile 
from a point 100 feet upstream from Gatun Lake to a point 150 
feet upstream from junction with 119-B. (IN) 


(2) Diteh 119-B. Install 1/2 round invert 
tile from junction with 119 to junction with 119-B-1. (IN) 
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g&. Drainage System No. 120. 


(1) Ditch 120. Install 1/2 round invert tile 
from a point about 200 feet upstream from junction with 120-C 
which point is approximately the elevation of the East Diversion 
Channel water level to end of system, (Panama Canal property LRD). 


(2) Ditch 120-6. Install 1/2 round invert 
tile from a point about 100 feet upstream from junction with 120 
to junction with 120-C-1. ( 1ama Canal property ERD) 


Kk. Drainage System No. 121. 


(1) Diteh 121. Pave invert and side slopes 
from a point about 500 feet upstream from junction with 121-A, 
which point is the East Diversion Channel water level, to junction 
with 121-F. See subsequent report for recommendations above this 
point. (Panama Canal property LRD). 


(2) Ditch 121-B. Pave invert from junction 
with 121 to junction with 121-B-l, See subsequent report for 
recommendations above this point. (Panama Canal property LRD). 


(3) Diteh 121-B-1. Pave invert from junction 
with 121-B to end of system, (Panama Canal property LD). 


| . (4) Diteh 121-B-1-A. Install 1/2 round 
invert tile. (Panama Canal property LRD). 


| (4) Diteh 121-B-1-B. Install 1/2 round invert 
tile from junction with 121-B-1 to the next 18" @ culvert under 
road, (Panama Canal property LkD) 


(6) Ditech 121-C. Install 1/2 round invert 
tile from junction with 121 to end of system. (Panama Canal 
property LKD) 


(7) Ditch 121-D, Install 1/2 round invert 
tile. (Panama Canal property LRD) 


(8) Ditch 121-D-1, Fill this ditch which is 
a dead end of an abandoned channel. (Panama Canal property LRD). 


(9) Ditch 121-E. Install 1/2 round invert 
tile from junction with 121 to the 36" culvert indicated. (Panama | 
Canal property LRD). 


(10) Ditch 121-F, Install 1/2 round invert 
tile from junction with 121 to.,end of ditch. (Panama Canal proper- | 
ty LRD). 


(11) Fill all of the abandoned ditch channels 
from which the normal watershed has been diverted for the section 
of Ditch 121 between the indicated earth dike and junction with 
121-F. (Panama Canal property LRD). 
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(12) Ditech 121-H. See subsequent report for 
‘system downstream from junction with 121-H-12. From junction 
with 121-H=12 to junction with 121-H-15, improve stream by the 
installation of paved sections, by sub-surface drains packed in 
rock, or by filling depressions in ditch bottom with lean concrete 
where rock outcrop can be utilized as a naturally paved ditch. (LRD) 


(13) Ditch 121-H-12. Pave invert from junction 
with 121-H to junction with 121-H-12-D.. (LRD) 


(14) Ditch 121-H-12-A, Install 1/2 round 
invert tile. (LED). 


(15) Ditch 121-H-13. Pave invert from junction 
with 121-H to end of system. (LRD). 


(16) Ditch 121-H-13-A. Pave invert from junction 
with 121-H-13 to a point 400 feet upstream from this junction, (LRD) 


(17) Ditch 121-X. See subsequent report for 
system downstream from junction with 121-X-12. Improve channel 
from junction with 121-X-12 to junction with 121-X-14 by installing 
paved sections, sub-surface drains packed in rock, or converting 
rock outcrop into a smoothly paved channel by filling depressions 
with lean concrete. (LRD). 


(18) Ditches 121-X-12 and 121-K-12-A. Install 
paved seétions, sub-surface drains packed in rock or convert rock 


outcrop into a smoothly paved channel by filling depressions with 
lean concrete. (LRD) 
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Recommended : . 
Captain, Sanitary Corps 


Approved 
Colonel, Medical Corps, 


APPROVED: 


Assistant Chief of Staff, G-4 


Deputy Department Commander 
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17, SPECIFIC REPORT ON FRANCE FIELD ( AREA NO. 1 


@. Area_included. France Field and vicinity as 
indicated on accompanying maps M.C. 23, M.C. 24, M.C. 25 and M.C. 


b. Drainage System No. 122, 


(1) Ditch 122, Straighten and pave invert 
and side slopes from junction with 122-J to junction with 122-T 
(LRD). Pave invert and side slopes from junction with 122-T 
to outlet of next 2 - 24" culverts (IN). 


(2) Ditches 122-A and 122-B. Install 1/2 round 
invert tile. (IN). 


(3) Fill depressions located in area between ditch 
-122-B and highway to Ft. Randdlph (IN). 


(4) Fill or open to permit access for salt water, 
the area located about 700 feet south of point where ditch 122 
discharges into bay (IN). 


(5) Ditch 122-D. Regrade ditch from junction with 
122-D-7 to a point 200 feet upstream from this junction (IN). 
Install 1/2 round invert tile from junction with 122-D-8 to end of 
system (LRD). Regrade and fill area on both sides of ditch near - 
upper end to eliminate extensive pooling of stagnant water (IN). 


(6) Ditch 122-J. Install 1/2 round invert tile 
from junction with 122 to the point where existing ditch is 
paved (IN). 


(7) Ditches 122-J-1 and 122-J-1-a. Install 1/2 
round invert tile. (IN) 


(3) Ditech 122-J-1-B. Open the outlet of this 
ditch so that it will drain into 122-J-1 (IN). 


(9). Ditech 122-J-2. Install 1/2 round invert tile 
(LRD). 


(10) Ditch 122-J-3. Install 1/2 round invert tile 
from junction with 122-J to junction with 122-J=-3-A (LRD). 


(11) Regrade area between barracks area and ditch 
122-J and complete 1/2 round invert tile ditches from these 
barracks (IN). 


(12) Ditches 122-L, 122-M and 122-N Install 1/2 
round invert tile (LRD). 


(13) Ditch 122-P. Pave invert and side slopes from 
junction with 122 to a point 200 feet downstream from 24" cuivert 
from taxiway'area (LKD). Pave invert and side slopes from this 
latter 200 foot point to the 24" culvert (IN).. 
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(14) Ditches 122-P-2, 122-P-3, 122-S and 122-T, 
Install 1/2 round invert tile (LRD). 


(15) Regrade area located about 300 feet north- 
east of the end of ditch 122-D (IN). 


(16) Regrade areas around inlet boxes west 
of the north end of the N-S runway. Repair inverts of these in- 
lets so that they will not retain water (IN) 


c. Drainage System No. 123. 
(10 Ditech 123. 


(a) Straighten and pave invert and side 
slopes from junction with 123-J to the culverts under the Trans- 
Isthmian Highway (Part Panama Canal and part Army property. (LRD). 
See subsequent report for system upstream from these culverts. 


: (b) Install new culvert under south end 
of N-S runway, setting invert elevation approximately 3.5 feet 
lower than existing 5 foot diameter culvert to permit complete 
drainage of streams and area upstream from existing culvert (IN). 


(¢) Install 1/2 round invert tile in all 
of the unpaved ditches indicated as tributaries to ditch 123 
between junctions of 123-P with 123 and 123-Q with 123 (LED). 


(2) Ditch 123-4. See subsequent report for 
this system. : 


(3) Ditch 123-B. This ditch is tidal for its 
entire length and no improvement is thought necessary. | 


(4) Ditch 123-C. This ditch is tidal for its 
entire length and no improvement is thought necessary. 


(5) Ditch 123-D. Install 1/2 round invert 
tile from junction with 123-D-1 to end of system. Fill swampy 
area on both sides of ditch for section near junction with 
123-D=-6 to drain to ditch 123-D. Repair sanitary sewer which 
is clogged and overflowing through a manhole located on north 
res) of ditch 123-D near junction with 123-D-4-A. All of above 
(IN). ” 


(6) Ditch 123-D-3. Install 1/2 round invert 
tile (IRD). 


(7) Ditch 123-D-4. Install 1/2 round invert 
tile from junction with 123-D to junction with 123-D-4-B (IN). 
Raise grade from this point to end of system by filling old ditch 
channel and install 1/2 round invert tile to maintain local 
drainage (IN). 


(8) Ditch 123-D-4-A. Install 1/2 round 
invert tile (IN). : 
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(9) Ditch 123-De4-B. Install 1/2 round invert 
tile, filling swampy area and both sides of ditch to drain to it (IN). 


(10) Ditches 123-D-5, 123-D=-5-A and 123-D-5-B. 
Install 1/2 round invert tile (IN). 


(11) Ditech 123-D-6. Install 1/2 round invert 
tile from junction with 123-D to junction with 123-D-6-A. Fill 
swampy area on both sides of ditch to drain to it (IN). 


| (12) Ditch 123-F. Install 1/2 round invert 
tile from junction with 123-F-1 to end of system (IN). 


(13) Ditches 123-F-2, 123-F-2-A and 12 -F- 
Install 1/2 round Gavert tile (IN). 


(14) Ditech 123-G. This ditch is tidal for 
its entire length and no improvement is thought necessary. 


: (15) Ditch 123-H. Pave invert of section locat- 
“it above elevation Q. 50 feet (LRD). 


(16) Ditch 123-J and tributaries. 


(a) Ditch 123-J. Pave invert from junction 
with 123 to junction with 123-J-9 (LRD). See subsequent report for 
syst2m upstream from junction with 123-J-9, 


(b) Ditch 123-J-1. Pave invert of section 
located above elevation 0.50 feet (LHD). See subsequent report 
for system above junction with 123-J-l-A. 


(c) Ditch 123-J-2. Pave invert of section 
located above elevation 0.50 feet (LRD). See subsequent report for 
_ system above junction with 123-J-2-a. 


(d) Ditches 123-J-3, 132-J-4, 123-J-5, 
123-J-6, 123-J-7, 123-J-7-A_ and 123-J-8. Pave inverts of sections 
of these ditches located above elevation 0.50 feet (LRD). 


(17) Ditch 123-K. Install 1/2 round invert tile 
from junction with 123 to junction with 123-K-1 (LRD). 


(18) Ditch 123-L. ‘ Install 1/2 round invert tile 
(LRD). : 


(19) Ditch 123-M. Pave invert and side slopes (LRD). 

(20) Ditch 123-N. Install 1/2 round invert tile 
from junction with 123 to a point 200 feet upstream from buen 
with 123-N-1 (LRD ) 

(21) Ditch 123-N-1. Install 1/2 round invert tile 
(LRD). 
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(22) Ditches 123-P, 123-P-1 and 123-P-3. 
Install 1/2 round invert tile (IN). 


(23) Ditch 123-Q@. Pave invert and side slopes 
from junction with 123 to junction with 123-Q-8 (IN). Install 
1/2 round invert tile from this latter point to 24" culvert under 
runway (IN). 


(24) Ditch 123-Q-1. Install 1/2 round invert 
tile incduding the indicated tributaries (IN). 


(25) Ditches 123-Q-2 and 123-Q-4. Install 1/2 
round invert tile (IN). : 


(26) Ditch 123-Q-3. Install 1/2 round invert 
tile from Jacauiad with 123-Q to end of system (IN). 


(27) Ditch 123-Q-3-A. Install 1/2 round invert 
tile from junction with 123-Q-3 to junction with 123-Q-3-A-2 (LRD). 


(28) Regrade area located about 200 feet south- 
east of junction of ditches 123-Q=3-A and 123-Q-3-A-2 (IN). 


(29) Ditches 123-Q-3-A-1 and 123-Q-3-B. Install 
1/2 round invert tile (LRD). 


(30) Ditch 123-Q.5. Install 1/2 round invert 
tile (NFD). ; 


(31) Ditch 123-Q-6. Install 1/2 round invert 
tile from junction with 123-Q to junction with 123-Q-6-B, Pave 
inlet of 24" culvert at this latter junction . (IN) 


(32) Ditech 123-Q-7. Install 1/2 round invert 
tile including the indicated tributary (IN). 


(33) Ditches 123-Q-8, 123-Q-6-A and _123-Q-9. 
Install 1/2 round invert tile.(IN). 


(34) Ditch 123-Q@-10. Install 1/2 round invert 


tile (LD). 


35) Regrade area located about 150 feet 
southwest of ditch 123-Q-10 (IN). 


(36) Ditch 123-R. Fill this ditch which is an 
abandoned major channel and install 1/2 round invert tile to 
provide for local drainage (LRD). 


(37) Ditch 123-S. Pave invert from junction 
with 123 to within 400 feet of end of system (LED). 


(38) Ditch 123-T. Install 1/2 round invert 
tile including the indicated tributary (LRD). 
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| (39) Straighten and install 1/2 round invert 
tile (LRD). : 


(40) Ditch 123-V. Straighten and pave invert 
and side slopes from junction with 123 to outlet of storm sewer 
located about 200 feet upstream from junction with 123-V-4. Fill 
inverts of inlet boxes in sewered section with concrete to elimi- 
nate standing water. (LED). 


( 2 
123-V-3 and 123-V-3-A. Install 1/2 round invert tile (LRD). 


(42) Ditches 123-V-1 and 123-V-d. Fill and~ 
abandon (LED). 


(43) Ditch 123-W. Pave invert. Fill sections 


of old ditch channel located along south bank of this ditch. (LRD). 


(44) Ditch 123-K. Install 1/2 round invert 
tile from junction with 123 toa point 200 feet upstream from 
junction fith 123-X-1 (IRD). 


(45) Ditch 123-X-1. Install 1/2 round invert 
tile from junction with 123-X toa point 300 feet wadalcus from 
this junction (LRD). 


(46) Ditech 123-¥. Pave invert from junction 
with 123 to the 24" culvert under the Trans-Isthmian Highway (LRD). 


(47) Ditch 123-Y-1, Install 1/2 round invert 
tile (LAD). 


(48) Ditch 123-¥-2. Install 1/2 round invert 
tile from junction with 123-Y to junction with 123-Y-2-A (LRD). 


(49) Ditches 123-Z and 123-A-A. Install 1/2 
round invert tile (LED) 


(50) Ditch 123-S-1. Install 1/2 round invert 
tile (LHD). 


dad. Drainage System No. 124. 


(1) Ditch 124. Regrade and install 1/2 round 
invert tile (LRD). 


e. Drainage System No. 125. 


(1) Ditch 125. Install 1/2 round invert tile 
from junction with the Coco Solo River to the point where existing 
paved section begins (U.S. Navy LRD). 


(2) Ditch 125-a. Install 1/2 round invert 
tile ( U.S. Navy property LRD). 
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f. Drainage System No, 127. 


(1) Ditch 127. Pave invert and side slopes 
from Agri with the Coco Solo River to the 36" culvert under 
runway (IN). 


(2) Ditch 127-A. Fill ditch which is an 
abandoned major channel and install 1/2 round invert tile to 
provide local drainage (IN). 


(3) Ditch 127-B, Pave invert and side slopes 
from junction with 127 to the 60" culvert under runway (IN). 
Install 1/2 round invert tile from inlet of culvert under 
runway to end of system (LRD). 


(4) Ditch 127-B-1. Install 1/2 round invert 
tile from junction with 127-B to junction with 127-B-l-a (IN). 
Install 1/2 round invert tile for remainder of system (LRD). 


(5) Ditch 127-B-2. Reshape inverts of inlet © 
boxes in this system to prevent retention 6f water (IN). 


(6) Ditch 127-B-3. Install 1/2 round 
invert tile with a culvert under the road to the control 
tower (IN). 


(7) Diteh 127=C. Pave invert and side 
slopes from junction with 127 to junction with 127-C-1 (IN). 
Install 1/2 round invert tile from this latter porta’ to the 
2 - 18" culverts under roadway (IN). 


(8) Ditch 127-C-1. Install 1/2 round 
invert tile from junction with area of impounded water (IN). 


(9) Ditches 127-D and 127-E. Install 
1/2 round invert tile (IN). 


g. Drainage System No, 128. 


(1) Ditech 128. Pave invert and side 
slopes from junction with Coco Solo Hiver to the culvert im- 
mediately upstream from junction with 128-J (LKD). 


(2) Ditches 128-a, 128-B and 128-C. 
Install 1/2 round invert tile (LRD). 


(3) Ditech 128-D. Install 1/2 round invert 
tile (Part U.S. Navy property. LED). 


. (4) Ditech 128-E. Pave invert and side 
slopes from junction with 128 to junction with 128-E-4 (IRD). 
See subsequent report for system above this junction. 


(5) Ditches 128-E-1 and 128-E-2. Install 
1/2 round invert tile (IRD). 
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(6) Ditch 128-E-3. See subsequent report 
for this 8ysten. 


(7) Ditch 128-E-4. Pave invert and side 
slopes from junction with 128-E to junction with 128-E-4-B 
(LRD). See subsequent report for system above this point. 


(8) Ditches 128-E-4-A and 123-E-4-B. 
Install 1/2 round invert tile including the indicated tributaries 


(LRD). 


(9) Ditch 128-F, Install 1/2 round invert 
tile (LRD). . 


| (10) Ditch 126-F-1. Install 1/2 round invert 
tile from junction with 128-F to junction with 128-F-1-D (LRD). 


(11) Ditch 128-G. Install 1/2 round invert | 
tile (LRD) | 


(12) Ditch 128-H. Install 1/2 round invert 
tile from junction with 128 to junction with 128-H-1 (LRD). 
- See subsequent report for system above this junction. 


hh; Drainage System No. 129. 


(1) Ditches 129 and 129-4. Fill ditches 
which are abandoned major draina drainage channels and install 1/2 
round invert tile to provide local drainage (IN). 


k. Drainage System No. 130. 


(1) Ditech 130. Fill ditch which is an abandon- 
ed major drainage channel and install 1/2 round invert tile to 
provide local drainage (IN). 


(2) Ditch 130-A. Install 1/2 round invert 
tile (IN). 


m. Drainage System No. 131. 


Ditch 131. Pave outlet of 24" culvert 
located about 100 feet upstream from junction with 131-A (IN) 


n. Drainage System No. 132. 


(1) Ditch 132. Pave invert and side slopes 
from ‘tinetion with Coco Solo River to junction with 132-E a 
See subsequent report for system above this junction. 


(2) Ditch 132-A. Install 1/2 round invert 
tile from junction with 132 to junction with 132-A-1 (LKD). 


(3) Ditch 132-B. Install 1/2 round invert 
tile from junction with 132 to junction with 132-B-1 (LRD). 
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(4) Ditch 132-C. Install 1/2 round invert 
tile (LRD). 


(5) Ditch 132-D. See subsequent report for 
this system, | . 


p. Drainage System No. 123. 


Ditch 133. Pave invert and side slopes from 
west fence around fuel storage area to end of system (IN). 


q. Drainage System No. 134. 


(1) Ditech 134. Straighten and pave invert and 
side slopes from France Field By-Pass Road or Naval Reservation 
fence line to the 24" culvert located about 400 feet upstream from 
junction with 134-J.(IN). 


(2) Ditch 134-A. Straighten regrade and in- 
stall 1/2 round invert tile from junction with 134 to the 24" 
culvert under taxiway (IN). 


(3) Ditches b34“B.and 134-C. Install 1/2 
round invert tile (LED). : 


(4) Ditch 134-E. Pave invert from junction with 
134 to the 24" culvert under France Field By-Pass Road (LRD). 


(5) Ditch 134-F. Install 1/2 round invert tile 
from relocated section of 134 to junction with 134-F-1 (IN). 


(6) Ditch 134-G. Install 1/2 round invert tile 
from relocated section of 134 to end of system (IN). 


(7) Ditch 134-H. Install 1/2 round invert 
tile (IN). 


(8) Ditech 134-3. Lower culvert under France 
Field By-Pass Road or fill area and raise ditch grade upstream 
from this culvert to eliminate extensive area of impounded water. 
Install 1/2 round invert tile from junction with 134 to this 
culvert (IN). 


(9) Ditch 134-J-1. —— (IN). 


r. Dea toage Systems Nos. 136, 137, 138, 139, 140, 
141 2 144 and 1 


(2) The above ditches, including the indicated 
tributaries, are tidal, and no improvement is considered suchuairtaiae 
Periodic maintenance of these ditches will be required. 
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18. SPECIFIC REPORT ON GALETA ISLAND AREA ( AREA NO, 15) 


a. Area included. Ft. Randolph Military Reserva- 
tion North and West of Road to Galeta Point, including Palma Media 
Island, Galeta Island and adjacent area, as indicated on accompany- 
ing Maps M.C. 27 and M.C. 28. 


b.. .-This area for the greater part is a tidal 
swap through which ‘ditches have been cut at frequent and regular 
intervals, These ditches are in excellent condition and permit 
positive salt water flushing of the swampy areas. The areas 

_ above the swamp are drained by natural and improved drainage 
courses generally having steep slopes and conveying surface 
run-off only with no continuous feeding by ground water. At the 
time the survey was made (March 1944) no water was found in any 


of these ditches. Accordingly, no work is thought necessary in 
this area. ; 
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‘MALARIA CONTROL - DRAINAGE SURVEYS 


Supplementary Report Listing Projects 
Proposed for Construction During Fiscal 
3 : ‘Year 1946 ey opts 


Decesher 1944... 


MALARIA CONTROL - DRAINAGE SURVEYS 


COROZAL - AREA No. 1 


Supplementary Report Listing Projects 
Proposed For Construction During 
Fiscal Year 1946 


December 1944 


: 


MALARIA CONTROL 
DRAINAGE SURVEYS 


DECEMBER 1944 


Supplementary report on Corozal (Area No. 1 ) listing 
work proposed for construction during the Fiscal Year 1946. 
Reference Maps M.C. 1 and M.C. 2. Preliminary estimated cost: 
Army Property $8600; Panama Canal Property $6800; Total Cost 
$15,400. 


1 Pave invert and side slopes of Ditch 3 from Canal 
to junction with Ditch 3-A. Install 36" culvert under railroad 
spur near Canal bank (Part Panama Canal Property). 


“i Pave invert and side slopes of Ditch 10 from 
4.2' x 5' culvert under railroad spur to 4.2' x 4' culvert under 
main P.K. culvert at junction with Ditch 10-C (Panama Canal Prop- 
erty). 


3. Pave side slopes of Ditch 10 from junction with 
Ditch 10-C to 4.5' x 4' culvert under Gaillard Highway. (Panama 
Canal Property). 


4. Pave side slopes of Ditch 10-D from junction with 
Ditch 10 to 6' x 6' culvert under Gaillard Highway. (Panama 
Canal Property). 


5. Install 14" one-half round invert tile laid to 
maximum practicable grade in following Ditches (Panama Canal 
Property ): 


a. Ditch 10-C from junction with Ditch 10 to 21" 
culvert at Gaillard Highway. 


b. Ditches 10-D-1 and 10-D-2. 


c. Ditch 10-D-3 from junction with Ditch 10-D 
to 24" culvert at Gaillard Highway. 
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MALARIA CONTROL 
DRAINAGE SURVEYS 


December 1944 


Supplementary report on Corozal Cemetery(Area No. 2 ), 
listing work proposed for construction during the Fiscal Year 
1946. Reference Map M.C. 3. Preliminary Estimated Cost $10,800. 
All work on Panama Canal Property. 


1. Pave side slopes of Ditch 10 from Gaillard Highway 
to junction with Ditch 10-G (Panama Canal Property). 


as Install 14" one-half round invert tile laid to 
maximum practicable grade in following ditches (Panama Canal 
Property ): 


a. Ditches 10-D and 10-D-3 from Gaillard Highway 
to a point 50 feet upstream from culvert under Gaillard spon. ice 


b. Ditch 10 from a point about 600 feet upstream > 


from junction with Ditch 10-J to a point 50 feet upstream from the 
36" culvert under Corozal Clayton Road. 


c¢. Ditch 10-J from junction with Ditch 10-J-4 
to a point 1500 feet upstream from this junction. 


a. Ditch 10-J-4 from junction with Ditch 10-J 
to 18" culvert under Old Empire Road, 


e. Ditch 10-L from 24" culvert under Corozal- 
Clayton Road to a point 600 ft. upstream from this culvert. 


f£. Ditch 10-C-1 from 21" culvert under Gaillard 
Highway to a point 200 ft. upstream from this culvert. 


g. Ditch 5-R-1-B from 20" culvert under Corozal- 
Clayton Road to a point 700 ft. upstream from this culvert. 
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ALBROOK FIELD - AREa No. 3 


Supplementary Report Listing Projects 
Proposed For Construction During 
Fiscal Year 1946 


December 1944 
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MALARIA CONTROL 
DRAINAGE SURVEYS 


DECEMBER 1944 


é 


Supplementary report on Albrook Field (Area No. 3) 
listing work proposed for construction during the Fiscal Year 
1946. Reference Maps M.C. 4, M.C. 5, and M.C. 6. Preliminary 
Estimated Cost $10,500. All work on army Property. 


1. Pave invert and side slopes of Ditch l1-L from 
junction with Ditch 11-L-11 to a point 1000 ft. upstream from 
this junction. 


2. Complete filling, regrading and draining areas 


in former revetment areas and other areas adjacent to runways 
and taxi strips. 
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‘MALARIA CONTROL 
DRAINAGE SURVEYS 


DECEMBER 1944 


Supplementary report on Outlying Area along Albrook- 
Clayton Highway (area No. 5 ) listing work proposed for construction 
during the Fiscal Year We Reference Map M.C. 9. Preliminary 
Estimated Cost $80,700. All work on Army Property. 


1. Pave invert and side slopes of following ditches: 


a. Ditch 11-G from junction with Ditch 11-G-12 to 
a point 500 ft. upstream from junction with 11-G-16. 


b. Ditch 11-G from a point 100 ft. downstream 
from 6' x 6' culvert under Albrook Magazine road to a point 900 ft.,. 
upstream from this culvert. 


ec. Ditch ll-L from junction with Ditch 11-L-12 
to a point 800 ft. upstream from junction with Ditch 11-L-14. 


a, Ditch 45-F from junction with Ditch 45 to 
junction with Ditch 45-F-10. 


e. Ditch 45-F-1 from junction with Ditch 45-F to 
24" culvert under Albrook- Clayton Road. 


; z, Ditch 45-K from fence around gasoline storage 
area to a point 1000 ft. upstream from this fence. 


g. Ditch 47 from Cardenas River to junction with 
Ditch 47-D. 


5 h. Ditch 47-A from junction with Ditch 47 to pipe 
line crossing. 


# Ditch 47-D from junction with Ditch 47 to 33" 
culvert under Albrook-Clayton Road. 


Above ditches to be straightened where required to remove 
abrupt changes in direction and abandoned sections of channels to 
be backfilled to insure complete drainage. Adjacent banks to be 
regraded where required to drain to paved ditches. Inverts of 
ditches may be 14" or larger precast concrete tile or may be 
monolithic concrete slightly pitched to center. Side slopes may 
be precast or monolithic concrete provided with frequent weep holes 
where required. 


he Install 14" one-half round invert tile laid to 
maximum practieable grades in the following ditches: 
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a. Bitches 11-L-12 and 11-L-12-a. 
. ‘b. Ditches 45-P, 45-Q, 45-T and 45-T-1. 
Ditches tributary to Ditch 45-F-1 for section 
between PD. of Ditch 45-F-l with Ditch 45-F and 24" culvert 
ade Clayton-Albrook Koad. 


d. Ditches 45-F-2, 45-F-3. A5-F-hy 45-F-5, 
45-F-6, 45-F-7, “45-F-8 and 45-F- TnA 


e. Ditch 47 from junction with Ditch 47-D to 24" 


| culvert under > Clayton-Albrook Road. 

g | f. Ditches 47-B and 47-C. 

| | g. Ditch 47-A-1. 

| h. Ditch 47-4 upstream from pipe line crossing. 

| i. Ditch 45-A from junction with Ditch 45 to junction 


with Ditch 45-aA-2. 


gy i. Ditch 45-a-1. 
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MALARIA CONTROL 
DRAINaGE SURVEYS 


DECEMBER 1944 


Supplementary report on Ft. Kobbe-Howard Field (Area 
No. 6.) listing work proposed for construction during the Fiscal 
Year 1946. Reference Maps M.C. 10, M.C. 11, M.C. 12 and M.c. 13. 
Preliminary Estamated Cost $101,500. All work on Army Property. 


1. Pave invert and side slopes of following Ditches: 
a. Ditch 50-B from a point 400 ft. upstream from 


junction with Ditch 50 to a point 200 ft. downstream from 2=- 36" 
culverts under taxiway. 


b. Ditch 50-C from junction with Ditch 50-C-2 to 

point of existing paved section 100 ft. downstream from Howard i 
Ave, Hit 
2 i 


¢. Ditch 50-B from junction with Ditch 50-B-11 to i 
end of ditch near runway cross-over. 


d. Ditech 51 from junction with Ditch 51-F to i 
junction with Ditch 51-R. bal 


e. Ditch 51-F from junction with Ditch 51 to a 4h 
point 600 ft. upstream from junction with Ditch 51-F-8, 


f. Ditch 50-B-11 from junction with Ditch 50-B 
to end of ditch. 


g. Ditch 51-F-4-D from 30" culvert at junction 
with Ditch 51-F-4 to end. Include new 24" culvert under taxiway 
between East and West strips of runway. 


h. Ditch 51-4 from 36" culvert under runway to Hi 
end of ditch. Vi 


i. Ditch 51-C-2-B from 36" culvert under runway to 
-end of ditch. 


j. Ditch 200 from a point 100 ft. downstream from 
culvert under taxiway to end of ditch. 


k. Ditch 51-X from junction with Ditch 51 to end ‘i 
of Ditch. i 
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| 

i 2 eae Install 14" one-half round invert tile laid to maxi- 
mum practicable grade in following Ditches: 
} 
F 

i 


&, Ditch 51-8 from junction with Ditch 51 to junction 
with Ditch 51-H-1. : 


b. Ditch 51-H-1 from junction with Ditch 51-H to 
a point 200 ft. upstream from this junction. 


¢. Ditches 51-N, 51-P and 51-Q. 
d. Ditch 51-F-4 from junction with 51-F-4-D to end. 


e. Ditch 51-F-5 from 18" culvert at junction with 
Ditch 51-F-5-E to end. 


. £. Ditch 51-F-5-a from 15" culvert at ; funetton with 
3 een 51-F-5-a-1 to next 12" culvert. 


&- Ditch 51-F-7 from 24" culvert at junction with 
Ditch 51-F- 7-D to a point 500 ft. upstream from this Junction, — 


) he Ditch 58-C from junction with Ditch 58 to a 
. point approximately 1000 ft. upstream from this junction, 


| : i. Ditch 51-F-7-B from junction with Diteh 51-F-7 
. to a point 400 ft) upstream from this easier , 


j. Ditch 51-F-7-E from junction with Ditch sLF 7 
to a point 800 ft. upstream from this junction. 


k. Ditches 59-4.1, 58-M, 51-H and 200-. 


36° Pahl as required and regrade to definite drainage ditches - 
the following areas: 


a. Area between Ditch 50-B-11 and upper section of 


Ditch B. 
b. Area on each side of upper section of Ditch 
c. Area on each side of upper section of Ditch. 
51-A. 
d. Area on each side of upper section of Ditch 
51-C-2-B. 4 . 
e. Area on each side of upper section of Ditch 
51-X, 


f. Area on each side of Ditch 200. 
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MALARIA CONTROL 
DRAINAGE SURVEYS 


DECEMBER 1944 


Supplementary report on Outlying Area- Vicinity of Ft. 
Clayton (Area No. 10) listing work proposed for construction dur- 
ing the Fiscal Year 1946. Reference Map M.C. 17. Preliminary 
Estimated Cost $6300. All work on Army Property. 


1. Pave invert and side slopes of Ditch 80 from 36" 
culvert under Gaillard Highway to junction with Ditch 80-L. 


98 Pave invert and side slopes of Ditch 80-K from 
junction with Ditch 80 to 18" culvert at junction with Ditch 
80-K-2 ° 


ic? Install 14" one-half round invert tile in follow- 
ing Ditches: 


a. Ditch 80-E from junction with Ditch 80 to 10" 
culvert under road to Gun Position. : 


b. Ditches 80-F, 80-G, 80-H and 80-J. 


e. Ditch 80 from junction with Ditch 80-L to a 
point 200 ft. upstream from junction with Ditch 80-N. 


* 


d. Ditch 80-L from junction with Ditch 80 to 
18" culvert under road. 


e. Ditch 80-K-1 from junction with Ditch 80-K 
to 18" culvert under road. 


f, Ditch 42-G. 
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MALARIA CONTROL 
DRAINAGE SURVEYS 


DECEMBER 1944 


Supplementary report on Ft. Davis (Area No. 11), listing 


work proposed for construction during the Fiscal Year 1946. 
Reference Maps M.C. 18 and M.C. 19. Preliminary Estimated Cost: 


Work on Army Property $37,300; work on Panama Canal Property $8,000; 


Total Cost $45,300. 
1. Pave invert and side slopes of following Ditches: 


&.. Ditch 96 from Naval Radio Station fence line 
near junction with Ditch 96-3 to 7! x 15! culvert at junction 
with Ditch 96-Q. 


b. Ditch 96 from junction with Ditch 96-R to a 
point 600 ft. upstream from this junction, 


c. Ditch 96-R from junction with Ditch 96 to a 
point. 600 ft. upstream from this junction. 


dad. Ditch 97 from junction with Ditch 97-V to 
7' x 9' culvert under relocated Panama Railroad near junction 
with Ditch 97-X. 


e. Ditch 97 from 8' x 75' culvert under relocat- 


ed Panama Railroad just upstream from junction with Ditch 97-BB 
to junction with Ditch 97-JJ. 


£. Ditch 97 from 7‘ x 9' culvert under relocated 
Panama Railroad to 8! x 7s' culvert under relocated Panama Railroad 


(Panama Canal Property). 
ge Ditch 97-F-14 from a point 200 ft. upstream 


from junction with Ditch 97-F-14-C to a point 1000 ft. upstream 
from this junction. 


hi Install 14" one-half round invert tile laid to 
maximum practicable grade in following Ditches: 


a. Ditch 97-CC from junction with Ditch 97 to 
a point 300 ft. “upstream from this junctioh. 


oP Ditech 97-DD from junction with Ditch 97 to 
a point 400 ft. upstream from this junction, 


c. Ditches 97-EE, 97-FF and 97-HH from junction 
with Ditch 97 to culverts under relocated Panama Railroad, 
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ad. Ditch 97-GG on junction with Ditch 97 to a 
point 500 py ee upstream from this hasbeen 


e. Ditch 97-Y (Panama Canal Property). 


f. Ditch 97-BB from junction with Ditch 97 to 


36" culvert under relocated Panama Railroad. ( Panama Canal Prop- 
erty). 
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MALARIA CONTROL 
DRAINAGE SURVEYS 


DECEMBER 1944 


Supplementary report on Ft. Gulick (Area No. 13), list- 
ing work proposed for construction during the Fiscal Year 1946. 
Reference Maps M.C. 21 and M.C. 22. Preliminary Estimated Costs: 
army ew $45,400; Panama Canal Property $28,000; Total Cost 
$7340 


1. Pave invert and side slopes of following Ditches: 


a. Ditch 115 from Panama Canal property line 
(near junction with Ditch 115-K) to junction with Ditch 115-X. 


b. Ditch 115-J from Panama Canal property line 
(near junction with 115-J-2) to junction with 115-J-4. 


Ditch 115-M-4. 


¢. Ditch 115-M from Ditch 115 to junction with 


a@. Ditech 115-ii-1 from junction with Ditch 115-M 
to junction with Ditch 115-N-1-A. « 


e. Ditch 115-N from junction with Ditch 115 to 
culvert under Gulick-France Field Road. 


£. Ditech 115-V from junction with Ditch 115 to 
existing paved section along Gulick access road. 


g. Ditch 116-Q from junction with Ditch 116 to 
18" culvert under highway. 


ns Ditch 115-C from junction with Ditch 115 to 
junction with Ditch 115-C-3 (Panama Canal Broperty). 


 P, ai. Ditch 115-D from junction with Ditch 115 to 
junction with Ditch 115-D-1 (Panama Canal Property). 


j. Ditch 115-F from junction with Ditch 115 to 
junction with 115-F-2 (Panama Canal Property). 


k. Ditch 115-L from junction with Ditch 115 to 
army-Panama Canal property line (Panama Canal Property). 


1. Ditch 115-J from junction with Ditch 115 to 
Army-Panama Canal propertylline (Panama Canal Property). 
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Pe Install 14" one-half round invert tile laid to 
max®#mum practicable grade in following Ditches: 


* a. Ditches 115-J-2, 115-J-3 and 115-J-4. 


b. Ditech 115-M-1 from junction with Ditch 
115-M=-1-A to end. 


¢. Ditches 115-M-1-A, 115-M-1-B, 115-M-2, 
115-M-2-A, 115-M-3 and 115-M-4. 


d. Ditch 115-M from junction with Ditch 115-M-4_ 
to end. 


e. Ditch 115-P from junction with Ditch 115 to 
a point 150 ft. upstream from this junction. 


f. Ditches 115-Q, 115-R, 115-8, 115-U, 115-W, 
115-U-1, 115-U-2, 115-W-1 and 115-x. 


g. Ditches 116-AA and 116-S. 


pave Ditch 116-K from junction with Ditch 116-R-1 
to end, ; 


i. ‘ Ditches 117 and 118. 


je Ditch 115-B from junction with Ditch 115 to 
junction with Ditch 115-B-1 (Panama Canal Property). 


k. Ditch 115-D from junction with Ditch 115-D-1 
to end (Panama Canal Property). 


1. Ditches 115-D-1, 115-C-1 and 115-C-2 (Panama 
Canal Property). 


m. Ditches 115-E, 115-F-1 and 115-F-2 (Panama 
Canal Property). 


ny) Ditches 115-G and 115-G-1 (Panama Canal 
Property). 


Oo. Ditches 115-H and 115-H-1-A (Panama Canal 
Property). 


p. Ditch 115-H-1 from junction with Ditch 115-H 
to a point 50 feet upstream from junction with Ditch 115-H- 1-A 
(Panama Canal Property). 


q. Ditch 115-F ie cdeiviabnons from junction with Ditch 
115-F-2 (Panama Canal Prop). 


r. Ditch 115-K (Panama Canal Property). 
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Ss. Ditch 115-Y from junction with Ditch 115 to — 
end (Panama Canal Property). 


t. Ditch 115-Z from juncticn with Ditch 115 to 
end (Panama Canal Property). 


u. Ditch 115-AA from junction with Ditch 115 to 
a point 500 ft. upstream from this junction (Panama Canal Property) 


3. Pave side slopes of Ditch 115-A from junction with 
Ditch 115 to 30" culvert near junction with Ditch 115-A-5. 
Rémove or reset 24" culvert at Navy pipe line crossing (Panama 
Canal Property). 
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Supplementary report on France Field (Area No. 14), 
listing work proposed for construction during the Fiscal Year 
1946. Reference Maps M.C. 23, M.C. 24, M.C. 25 and M.C. 26. 
Preliminary Estimated Cost $28,600. All work on Army Property. 

1. Pave invert and side slopes of following Ditches: 


a. Ditch 134 from inlet to 60" culvert near 
junction with Ditch 134-D to junction with Ditch 134-E. 


b. Ditch 134-E from junction with Ditch 134 to 
24" culvert under By-Pass Road. 


c. Ditch 132-A from junction with Ditch 134 to 
. 24" culvert under taxiway. 


* d. Ditch 131 from junction with Coco Solo River 
to 24" culvert under runway. 


ae Install 14" one-half round invert tile in follow- 
ing Ditches: 


a. In ditches tributary to Ditch 123 for section 
between junctions of this Ditch with Ditch 123-P and 123-Q. 


b. Ditches 123-S-1 and 123-5 to Panama Canal 
Property Line. 


®: «Ditches 1226-2, 122-J-3, 122¢3-3-4, 122-0; 
122-#, 122-P«2,-122-S and 122-1. 


ad. Ditch 127-B-1]-a. 


e. Ditch 122-D from junction with Ditch 122-D-8 
to junction with Ditch 122-D-9. 


f. Ditch 123-M-1. 


ge Ditch 122-D-12., 
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Supplementary report on Ft. Sherman (Area No. 18) list- 
ing work proposed for construction during the Fiscal Year 1946. 
Reference Maps M.C. 33 and M.C. 34. Preliminary Estimated Cost 
$27,500. All work on Army Property. 


1. Pave invert and side slopes of following Ditches: 


Se pte PE SET 


a. Ditch 155 from junction with Ditch 155-D to 
junction with Ditch 155-G. ‘ 


4 


b. Ditch 158-G from junction with Ditch 158 to 
junction with Ditch 158-G-4. 


c. Ditch 155-F from junction with Ditch 155 to 
end, | 


2. Pave side slopes of following Ditches whose inverts 
are already paved; 


a. Ditch 155 from a point 100 ft. downstream from 
junction with Ditch 155-C to junction with Ditch 155-D. 


bb; “Ditch 155-C. 


a Install 14" one-half round invert tile in follow- 
ing Ditches: 


@. Ditch 152 from a point 200 ft. from outlet 
point to culvert under road. 


b. Ditches 155-D, 155-E and 155-G. 


ec. Ditch 159 for the 500 ft. unpaved section 
between existing lower and upper paved sections. 


d. Ditch 160-M for the 500 ft. unpaved upper 
section. : 


e. Ditch 160-C from junction with Ditch 160-C-3 
to end. 


f£. Ditch 160-X from upper end to a point of 
definite outlet. | 


ge Uncompleted roof drain outlets for New Barracks. 


63 


h. Ditch 161-C from junction with Ditch 161-C- rad 
to a solne 200 ft. upstream from junction with Ditch 161-C-4. 


ae Ditches 161-C-4 and indicated tributaries. 


ji. Ditch 160-F from junction with Ditch 160 to 
junction with Ditch 160-F-3. 


k. Ditch 160-N-1 for the 200 ft. unpaved upper — 
_ section. : 


1. Ditches 158-G-1, 158-G-2, 158-G-4 and 158-G-5. 


m. Ditch 158-G from junction with Ditch 158-G-4 « 
to end, . 


n. Ditches 158-G=3-A and 158-G-3-A-1. 


oe. Ditches tributary to Ditch 158-G for section 
of this Ditch between junctions with Ditches 158-G-3 and 158-G-4. 


p. Ditch 155 upstream from junction with Ditch 
155-G ° 


4. Fill large excavation hole in rear of sewage pumping 
station serving the non-commissioned officers! area, 


5 Fill numerous bell holes in newly constructed water 
main parallel to upper section of Ditch 164-C. 

64 Regrade, inatald inlet boxes and 148 one-half round 
invert tile in area in front of New Barracks. — 
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Revised report on Corozal (Area Number One) listing work 
for inclusion in the $400,000 Malaria Control Project (F.Y. 1945). 
Reference Maps M.C. 1, and M.C. 2, attached hereto. Preliminary 
estimated cost $10,000. 


1. Pave side slopes of Ditch 1 from junction with 
Ditch 1-N to junction with Ditch 1-Q. Height of side slopes to 
be 24 inches, 


2. Install $ round invert tile and 24 inch concrete 
side slopes in Ditch 7 from Panama Canal to junction with Ditch 
7T-A ° 


3. Straighten and pave invert and side slopes of 
Ditch 10 from Panama Canal to the 42x5' culvert under railroad 
spur track, Remove 36" culvert at bank to Canal. Install new 
corrugated metal or concrete pipe culvert under road to dump yard. 
Connect Ditch 10-A to relocated Ditch 10 with 4 round invert tile. 
Install $ round invert tile in Ditch 10-A-l1. Backfill abandoned 
section of channel to insure complete drainage. Install 4 round 
invert tile along south toe of dump yard fill for 400 feet from 
Canal. ‘ 


(Alternate for Item 3) Relocate Ditch 10 to its former 
location along south toe of dump yard fill and pave invert and side 
slopes from Canal to 4.2x5' culvert under railroad spur track, 
Backfill existing channel for complete drainage. 


4. Pave side slopes of Ditch 5-L-11 from junction with 
Ditch 5-L to a point 300 feet upstream from this junction. Side 
slopes to be 12" width concrete. 


5, Pave side slopes of Ditch 9-N from junction with 
Ditch 9 to end. Side slopes to be 12" width. 


6. Fill ruts, holes, etc., incident to construction 
of previous items. 
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Revised report on Albrook Field (area Number Three) 
listing work for inclusion in the $400,000 Malaria Control Project 
(F.Y. 1945). Reference Maps M.C. 4, M.C. 5, and M.C. 6, attached 
hereto. Preliminary estimated cost $86,500. 


1. Pave invert and side slopes of following ditches; 


(a) Ditech 11 from a point 100 feet downstream from 
junction with Ditch 11-H to outlet of 12x7' culvert under north 
end of runway. 


(b) Ditch 11 from inlet to 12x7' culvert under 
north end of runway to a point 350' downstream from 6x7! culvert 
under highway near junction with Ditch 11-T. 


(c) Ditch 11 from inlet of 6x7' culvert under 
highway near junction with 11-T to 5x6' culvert at junction with 
Ditch 11-Y. 


(d) Ditch 11-C from junction with Ditch 11 to 24" 
culvert at junction with Ditch 11-C-5. 


(e) Ditch 11-G from a point 200 feet downstream 
from 39" culvert (located about 250 feet downstream from junction 
with Ditch 11-G-9) to junction with Ditch 11-G-12. 


(f) Ditch 11-G-10 from junction with Ditch 11-G 
to 24" culvert at junction with Ditch 11-G-10-B. 


(g) Ditch 11-L from junction with Ditch 11-L-3 
to junction with Ditch 11-L-1l. 


(h) Ditch 11-P from junction with Ditch 11 toa 
point 50 feet upstream from junction with Ditch 1l-P-2. 


(i) Ditch 11-2 from junction with Ditch 11 to 
4x4' culvert at junction with 11-Z-6. 


Lt 


Above ditches to be straightened where required to 
remove abrupt changes in direction and abandoned sections of chan- 
nels to be backfilled to insure complete drainage. Adjacent 
banks to be regraded where required to drain to paved ditches, 
Inverts of ditches may be 14" or larger precast concrete tile 
or may be monolithic concrete slightly pitched to the center. 
Side slopes may be precast or momolithic concrete provided where 
required with frequent weepholes, 


2. Pave side slopes of following Ditches: (Existing 
inverts are paved.) : 


(a) Ditch 11 from a point 350 feet downstrean 
from 6x7' culvert under highway (near junction with Ditch 11-T) 
to outlet of this 6x7' culvert. 


(b) Ditch 11-G from two 24" culverts at junction 
with 11-G-5 to a point 200 feet downstream from 39" culvert 
(located about 250 feet downstream from junction with Ditch 11-G-9). 


(c) Ditech 11-G-12 from junction with Ditch 11-4 |. 
to 36" culvert at junction with Ditch 11-G-12-B, 


(ad) Ditech 11-E from faoebidn with Ditch 11 to 
janeblen. with Ditch 11-E-l. 


(e) Ditch 11-Z-3 from junction with 11-2 to awe 
tion with Ditch 11-Z-3-A, 


(£) Ditch 11-L from junction with Ditch to junction | 
with l1-L-3. 


3. Establish uniform grade in and remove obstructions 

and debris from Ditch 11 from 6x7! culvert (located about 200 feet 
upstream from junction with Ditch 11-G) to a point 100 feet down- 
stream with Ditch 11-H. 


4. Remove two 24" culverts in Ditch 11-G at junction 
with 11-G-5 which are now set 12" higher than incoming ditch 11-G. 
Replace with 48" diameter pipe properly graded to box culvert under 
ball diamond. If subsequent investigations indicate that these two 
24" culverts were purposely inserted to lessen food hazards further 
downstream they may be lowered only instead of replacing with 48" 
diameter culvert. 


5. Fill area in triangle between Ditches 12-G and 
12-G-4 to the minimum depth required to drain it into a new 
+ round invert tile ditch draining into Ditch 12-G-4 and ex 
tending to upper end of fill. Install 12" 4 round invert 
tile through center. 


: 6. Regrade area in triangle between Ditches 11-G and 
11-G-6. 


7. Complete minor regrading and filling jobs in the 
three former revetment areas, and other low spots ir runway 
areas, 


8. Install 14" $ round invert tile laid to maximum 
practicable grade in following Ditches: 


(a) Ditches 11-G-5 and tributaries. 


(bo) Ditches 11-G-10-A from junction with Ditch 
11-G-10 to junction with Diteh 11-G-10-aA-1* including the short 
tributaries to this section. 


fe) Ditech 11-G-10-A-1 from junction with Ditch 
11-G-10-4 to culvert under Albrook School road. 


(@) Ditches 11-G-20 and 11-G-21 including the part 
of their tributaries indicated on Map M.C. 4. 


(e) Ditches 11-C-4, 11-H, 11-3, and 11-K, from 
main Ditches to first culverts in each of thene laterals. 


(f) Ditches ll-L-3, ll-L-4, l1-L-5, 11-L-8, and 
11-L-9, from junctions with ll-L to first culverts in °ach of 
these laterals. 


(g) Ditch 11-G-1l-a from junction with sewer 
11-G-11 to existing pipe outlet. 


9.  Kecondition end of Ditch 11-G-7 at junction with 
Ditch 11-G and at extreme upper end. 


10. Complete junction of Sewer 11-G-11 with Ditch 11-G 
and backfill over this sewer to insure complete drainage. — 


11. Install 4 round invert tile in Ditches 11-P-1, 
11-P-2, and 11-P-2-A, with minimum fill on each side of these 
Ditches to drain adjacent areas to them. 


12. Fill ruts, holes, etc., incident to construction 
of above items. 
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Revised report on outlying area along Clayton-Albrook 
Highway (Area Number Five) listing work for inclusion in the 
$400,000 Malaria Control Project (F.Y. 1945), Chiva Chiva Signal 
Corps also included. Reference Map M.C. 9, attached hereto. 
Preliminary estimated cost $41.250. 


1. Pave invert and side slopes of following Ditches: 


(a) Ditch 12-G-4 from two 36" culverts about 200. . 
feet downstream from junction with Ditch 12-G-4-C to a point 100 . 
feet. upstream from junction with 12-G.4-L. 


(b) Ditch 45 from 6x10.5' culvert at junction wih 
Ditch 45-K to fence around gasoline storage area located about 400 
feet upstream from junction with Ditch 45-T. 


(c) Ditch 45-K from junction with Ditch 45 to fence 
around gasoline storage area, 


Above ditches to be straightened where required to re- 
move abrupt. changes in direction and abandoned sections of chan- 
nels to be backfilled to insure complete drainage. Adjacent banks 
_ to be regraded where required to drain to paved ditches, Inverts 
of ditches may be 12" or larger precast concrete tile or may be 
monolithic concrete slightly pitched to center. Side slopes may be 
precast or monolithic concrete provided with frequent weepholes 
where required, 


2. Install 14" 4 round invert tile laid to maximum 
practicable grade in the following ditches: ‘ 


(a) Ditch 11-L-13 from junction with Ditch 11-L to 
the 24" culvert at junction with Ditch 11-L-13-A. 


(b) Ditch 11-L-13-A from junction with Ditch 11-L-13 
to a point 100 feet upstream from this point. 


(c) Ditch 11-L-13-B from suneties with Ditech | 
11-L-13 to the next two 24" culverts. 


(d) Ditch 11-L-14 from junction with Ditch 11-L to 
60" culvert at junction with Ditch 11-L-14-D 


(e) Ditch 12-G-4-C from junction with Ditch 12-G-4 
to next culvert under road. 


Lg 


(f) Ditches 12-G-4-D and 12-G-4-E from pis agigne 
with Ditch 126-4 to end. 


(g) Ditch 12-G-4-D-2 from junction with Ditch 
12-G-4-D to end. 


(h) Ditch 12-G-4-F from junction with Ditch ate be 
to a point 250 feet upstream from junction with Ditch 12-G-4-F-2. 


(i) Ditches 12-G-4-£-1, 12-G+4-F-1-A, and 
12-G-4-F-1-B. 

ee) Da teh rene erie from junction with Ditch 

12-G-4+F to a point 300 feet upstream from this junction. : 


, (k) Ditch 12-G-4-G from junction with Ditch 2-0-4 
toa s pean ‘700 feet upstream from this junction. — 


(1) Ditches 12-G-4-H, 12-G-4-J, and 12-6<455i 


(m) Ditch 45-H from junction with Ditch 45 toa 
point 700 feet — from two 24" culverts under Clayton~Albriook 
Highway. 

| (n) Ditches 45-H-1 and 45-H-2 from junction with 
Ditch 45-H to culverts under Clayton-Albrook Highway. 


(0) Ditch 45-H-3 from junction with Ditch 45-H to 
a palat: 250 feet upstream from this junction. Include the two 
short tributaries to this Ditch along the road in Supply Section 
Storage Yard. 

(p) Ditch 45-L from junction with Ditch 45 toa 
cn 200 feet upstream from 24" culvert in this Ditch. 


(q) Ditch 45-M from junction with Ditch 15 to a 
point 250 feet upstream from this junction. 


(r) Ditch 45-S from cediaany with Ditch 45 to fence 
- around gasoline storage area, 


3. Complete restoration of terrain in the Chiva Chiva 
Signal Corps Area to its original condition so that complete drain- 
age will be maintained. Work to include filling of ruts, depres- 
sions, borrow pits, etc. Cost of work not to exceed $3,000. 


4. Fill ruts, -holes, depressions, etc., incident to 
construction of above items. 


Recommended 
Major, Sanitary Corps 


Approved . 
Colonel, Medical Corps. 
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WALARIA CONTROL 
DRaINaGE SURVEYS 
AUGUST 1944 


Revised report on Fort Kobbe-Howard Field ( area Number 
Six), listing work for inclusion in the $400,000 Malaria Control 
Project (F.Y. 1945). Reference Maps M.C. 10, M.C. 11, and M.c. 13, 
attached hereto. Preliminary Estimated cost $71,650. 


1. Pave invert and side slopes of following Ditches: 


(a) Ditch 50 from inlet to three 30" culverts at 
junction with Ditch 50-E to junction with Ditch 50-K. 


(b) Ditch 50-B from a point 200 feet downstream 
from the two 36" culverts (near junction with Ditch 50-B-3) to the 
three 24" culverts (400 feet upstream from junction with Ditch 
50-B-10). 


: (c) Diteh 50-C-1 from junction with Ditch 50 c-l-A 
to point of existing paved ditch 100 feet downstream from june sken 
with 50-C-1-D. 


(d) Ditch 50-E from junction with Ditch 50 to two 
30" culverts under Howard Avenue. 


(e) Ditech 51-A from junction with Ditch 51 to 30" 
culvert under taxiway. 
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(f) Ditech 51-C from junction with Ditch 51 to 
junction with 51-C-2. 


2a 


Saas 


(g) Ditch 51-C-2 from junction with Ditch 51-C to 
36" culvert under taxiway. 


(h) Ditch 51-F-4 from junction with Ditch 51-F to 
30" culvert under taxiway. 


(i) Ditch 54 from a point 200 feet downstream from 
juncticn with 54-A to the three 24" culverts near junction with 54-D. 


iain ence 


(j) Ditch 55 from junction with Ditch 55-a to point 
of existing paved ditch about 400 feet upstream from junction with 
55-C a 
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(k) Ditch 55-C-1 for the 200 ft. section between two 
24" culverts in rear of nurses' quarters. 


(1) Ditch 55-C from junction with Ditch 55 to next 
30" culvert. 


(m) Ditch 57 from a point 500 feet downstream from 
junction with Ditch 57-A to junction with Ditch 57-F. 


(n) Ditch 58-D from junction with Ditch 58 to the 
24" culvert under taxiway. 


(o) Ditch 50-D-2 from junction with Ditch 50-D to 
the 24" culvert under Howard Avenue. 


(p) Ditch 58 from a point 300 feet downstream from — 
8x8' culvert under Howard Avenue to junction with 58-D. 


-(q) Ditch 53-A from junction with Ditch 53-A-1 (tide- 


water level) to junction with Ditch 53-aA-5. 


Above ditches to be straightened where required to remove 
abrupt changes in direction and abandoned sections of channels to 
be backfilled to insure complete drainage. Adjacent banks to be 
regraded where required to drain to paved ditches. Inverts of 
ditches may be 12" or larger precast invert tile or may be mono- 
lithic concrete with bottoms slightly pitched to the center, Side 
slopes may be precast or monolithic concrete provided with frequent 
weepholes where required. 


2. Regrade Ditch 50 from junction with Ditch 50-B to 
the three 30" culverts near junction with Ditch 50-E. 


3. Reset one of the three 30" culverts in Ditch 50 at 
junction with Ditch 50-E with outlet elevation 0.5 feet lower than 
at present and inlet elevation 1.0 feet lower than at present. 


4. Install 14" 4 round invert tile laid to maximum 
practicable grade in following Ditches: 


(a) Ditch 50 from junction with Ditch 50-K to 4x4! 
culvert at junctions with 50-Q. 


(b) Ditches 50-C-1-A, 50-C-1-B, 50-C-1-C, and 
indicated tributaries. 


(c) Ditch 50-E-1 from junction with Ditch 50-E to 
junction with Ditch 50-E-1. 
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(ad) Ditch 50-M from junction with Ditch 50 to one 
of existing paving about 200 feet above this junction. 


(e) Ditch 51-C from junction with Ditch 51-C-2 to end. 


(f) Ditch 51-C-3 from junction with Ditch 51-C to 
a point 300 feet upstream from this junction. 


(g) Ditch 51-D from junction with Ditch 51 to end, 


: (h) Ditch 51-F-4-A from junction with Ditch 51-F-4 


(i) Ditech 51-F-4-C from junction with Ditch 51-F-4 
to end. 


(j) Ditch 57 from junction with Ditch 57-F to end. 


(k) Ditech 54-C from junction with Ditch 54 to a 
point 50 feet upstream. 


(1) Ditch 55-4 from junction with Ditch 55 to next - 
24" culvert. 


(m) Ditech 55-A-1 from junction with Ditch 55-A to 
point of existing paving about 150 feet upstream, 


(n) Ditch 58-D-2 from junction with Ditch 58-D to 
a point 600 feet upstream from this junction. 


(o) Ditech 51-F-5 from junction wath Ditch 51-F to 
18" culvert at junction with 51-F-5-B. 


(p) Ditch 51-F-5-A from junction with Ditch 51-F-5 
to 15" culvert under road. 


(q) Ditch 51-F-6 from junction with Ditch 51-F to 
a point 300 feet upstream from this junction. 


(r) Ditch 51-F-7 from junction with Ditch 51-F to 
24" culvert at junction with 51-F-7-C. 


(s) Diteh 53-A from junction with Ditch 53-A-5 to 
20" culvert at junction with Ditch 53-A-8. 


~ (t) Ditehes 53-A-2, 53-A-3, 53-A-5, 53-A-6, and 
indicated tributaries. 


ee 


' (u) Ditch 53-A-7 from junction with Ditch 53-A to 


next culvert under road. Include indicated tributaries, 


De 


Complete minor regrading job about 200 feet south 


of junction of Ditches 51-F-4 and 51-F-4-D. 


6. 


Fill area at end of Ditch 51-F-4-A to minimum depth 


required to drain into Ditch. 


TV. 


Fill old ditch channel crossing Ditch 51-A near 


lower end to minimum depth required to drain into ditch. 


8. 


Complete minor regrading job at south end of West 


runway, projected. 


9. 
above items. 


' Fill ruts, holes, etc., incident to construction of 
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Colonel, Medical Corps 
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MALARIA CONTROL 
DRAINAGE SURVEYS 
AUGUST 1944 
Revised report on Fort Davis (Area Number Eleven) list- 
ing work for inclusion in the $400,000 Malaria Control Project 
(F.Y. 1945) Keference Maps M.C. 18 and M.C. 19 attached hereto. 
Preliminary Estimated Cost $39,950. 


1. Pave invert and side slopes of following Ditches. 


(a) Ditch 96 from 7"x15' culvert at junction with 
96 - Q to junction with ditch 96-K, i, 


(cb) Ditch 97 from 42'x10' culvert at Bolivar High- 
way to junction with Ditch 97-V. 


(c) Ditch 97-F from junction with Ditch 97 to cul- 
vert near junction with 97-F-8 and from 24" culvert near junction 
with Ditch 97-F-16 to junction with Ditch 97-F-20. 


(d) Ditch 97-F-14 from junction with Ditch 97-P 
to a point 200 ft. upstream from junction with Ditch 97-F-14-C. 


(e) Ditch 97-T from junction with Ditch 97 to 24" 
culvert at end. 


(f) Ditch 97-V from junction with Ditch 97 to 
existing paved section about 200 ft. upstream, 


Above ditches to be straigntened where required to re- 
move abrupt changes in direction and abandoned sections of channels 
to. be backfilled tc insure complete drainage. Adjacent banks to 
be regraded where required to drain to paved ditches. Especial 
care shall be taken to minimize damage to the golf course adjacent 
to certain of these ditches and the golf course shall be left ina 
condition upm completion of work equal to its condition at the 
start of the work. Inverts of ditches may be 12" or larger precast 
concrete tile or may be monolithic concrete slightly pitched to 
center. Side slopes may be precast or monolithic concrete provided 
with frequent weepholes where required. 


2. Install $ round invert tile laid to maximum practi- 
cable grade in following Ditches; 
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DRAINAGE SURVEY 
MALARIA CONTROL 


AUGUST 1944 


Revised report on France Field (Area Number Fourteen) 
listing work for inclusion in the $400,000 Malaria Control Project 


(F.Y.1945). Reference Maps M.C. 23, M.C. 24, M.C. 25, and M. CS. 26, 


attached merere Preliminary estimated cost $89,100. 


_ Pave invert and side slopes of following ditches: 


(a) Ditech 123 from junction with Ditch 123«Q toa 
point 1200 feet upstream from inlet to the two 60" culverts under 


South end of runway. 


(b) Ditch 123-D oes dye ey with Ditch 123-D- i 
to junction with Ditch 123-D-6, 


: (c) Ditch 123-Q from junction with Ditch 123 to 
24" culvert under runway. 


(d) Ditch 123-Q-3 from junction with Ditch 123-Q 
— to 36" culvert under taxiway. 


‘a (e) Ditch 123-V from junction with Ditch 123 to 
Ditch 123-V-2. | 


(f) Ditch 123-W from junction with Ditch 123 to 
end. 


(g) Ditch 123-Y from junction with Ditch 123 to 
a —— 500 feet upstream from this junction. 


(h) Ditch 127 from junction with Ditch 127-B ‘$e 
junction with 127-C. 


(1) Ditch 127 from junction with Ditch 127-C to 
the 36" culvert under runway. 


(j) Ditch 127-C from junction with Ditch 127 to 
a point 200 feet upstream from junction with Ditch 127-C-1. 


(k) Ditch 127-C-1 from junetion with Ditch 127-C 
to 60" culvert at junction with 127-C-1-B. 
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stpitipiammestntains 


‘to end. 


(1) Ditch 134 frem Naval property line near junction 
with Ditch 134-A to outlet of 60" culvert near junction with Ditch 
134-C © 


(m) Ditch 134 from inlet to 30" culvert at junction 
with Ditch 134-E to junction with Ditch 134-J. 


(n) Ditech 134-J from junction with Ditch 134 to 
Naval fence line about 200 feet upstream from 30" culvert under 
by-pass road. 


(o) Ditch 133 from West fence around fuel storage 


area to a point 1300 feet upstream from this fence, 


(p) Ditech 122 from suaceees with Ditch 122-T to the 
two 24" culverts under taxiway. 


(q) Ditch 123-8 from junction with Ditch 123 to 


junction with Ditch 123-S-1. 


(r) Ditech 127- B-1 from junction with Ditch 127-B 
to next 18" culvert. 


Above ditches to be straightened where required to re- 
move abrupt changes in direction and abandoned sections of channels 
to be backfilled to insure complete drainage. Adjacent banks to 
be regraded where required to drain to paved ditches. Inverts of . 
ditches may be 12" or larger precast concrete tile or may be mono- 
lithic concrete slightly pitched to the center. Side slopes may 
be precast or monolithic concrete provided where she aay with 
frequent weepholes. . 


ayer ial atonios abandoned ditch channels to minimum 
depth required for drainage and install 4 round invert tile in 
them to provide local drainage; 
(a) Djtch 127-A 
(b) Ditch 129 
(c) Ditch 129-A 
(ad) Ditch 130 


(e) Ditech 123-D-4 from junction with Ditch 123-D-4-B 
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3. Lower 30" culvert in Ditch 134 to junction with 
Ditch 134-E if required to obtain a steeper gradient for Ditch 
134 for section between this culvert and junction with Ditch 
134-J. 


4. Lower 30" culvert in Ditch 134-J under by-pass road. 


G2 Bill Ditches. 123-D-in-A; 123-R, 123¥-4, 123-V-1, and 


123-V for section above junction with 123-V-2 


6. Fill following areas to minimum depth required to 
drain to adjacent paved ditches: 


(a) Each side of Ditch 123-D-4-B, 


(b) Each side of Ditch 123-D froma point about 
250 feet downstream from junction with Ditch 123-D-6 to end. 


(c) Each side of Ditch 123-D-6 from junction with 
Ditch 123-D to a point about 250 feet upstream from this junction. 


(d) Each side of Ditch 123-V from junction with 
Ditch 123 to junction with Ditch 123-V-2 


(e) Triangle between Ditches 123-V and 123-W. 

(f£) Triangle between Ditches 123-V and 123. 

(g) Along south bank of Ditch 123-W. 

{h) Along each side upper section of Ditch 127-E. 


(i) Along each side ditch 134-J upstream from 30" 
culvert. 


7. Install 12" $ round invert tile laid to maximum 
practicable grade in following ditches: 


(a) Ditch 123-Q-1 and indicated tributaries. 


. (b) Ditch 123-T for about 100 feet from junction 
with Ditch 123. 


(ec) Ditch 123-U for 4,50 feet above junction with 
Ditch 123. 


(a) Ditech 123-V-2 upstream from junction with 123-V 
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(oe) Ditehes 123-V-2-A and 123-V-2-A-1. 
(f) Ditches 123-X, 123-K-1, and 123-Y-1. 


(g) Ditch 123-D upstream from junction with Ditch 
12 3-D-6 ° ; 


(h) Ditch 123-D-4 from junction with Ditch 123-D 
to junction with 123-D-4-B, 


(i) Ditch 123-D-4-B. 


(J) Ditech 123-D-6 from junction with Ditch 123-D 
to junction with Ditch 123-D-6-A, 


(k) Ditch 127-C-1-A and tributary. , 
(1) Diteh 127-C-1-B. 
(m) Ditches 127-E and 127-D. 


(n) Ditch 134 from junction with Ditch 134-J to 
24" culvert under by-pass road, — 


(0) Ditches 134-F, 134-G, 134-H, and 134-K. 
8, Fall extensive holes and depressions in area located 
about 1000 feet northeast of junction of Ditches 122 and 122-T 
with 14" $ round invert tile drain from the two major seepage 
areas in this area to junction of Ditch 122-H and 122-H-3, 


( 9. Fill ruts, holes, etc., incident to construction — 
of above items. : 
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